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FOREWORD

This report was prepared by Pacific Environmental Services, Inc. (PES) using
due and ordinary care and in accordance with the scope of work identified in the
Professional Services Agreement, Purchase Order, or other written/verbal request.

Any measured contaminants and their concentrations detected or identified in
this study are for the sample(s) obtained or for the observations made at the time(s)
and location(s) referenced in the report and may not represent other times, locations,
or contaminants and their concentrations.

Except for the tests and observations conducted by PES, no attempt was made
to check for compliance of present or past owners or operators of the equipment,
plant, or site with federal, state, or local laws and regulations.

The information provided in this report, including any drawings and specifica-
tions, was prepared solely for the use of the identified client and any use by any other
party shall be at their own risk.

The project work was conducted by Steven M. Hernandez, Robert T. Nguyen,
and S. Hugh Brown under the direction of S. Hugh Brown.

S Huh /glc%w

S. Hugh Bx"éwn, Director
Air Quality Testing

Approved:
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CHAPTER 1

INTRODUCTION

Onizuka Air Force Base currently has twelve gas turbine generators which
supply electric power for the entire facility. Heat recovery boilers are connected to
each generator. Current plans are for the power plant to curtail its operation. Under
current Bay Area Air Quality Management District (BAAQMD) rules and regulations,
emissions credits can be banked and sold. Source testing is required to quantify the
baseline emissions for each constituent potentially reduced.

Based on information obtained from the BAAQMD, source testing was
conducted for nitrogen oxides (NOy), sulfur dioxide (SO,), carbon monoxide (CO),
volatile organic compounds (VOC), and particulate matter less than 10 microns
(PM10).

Pacific Environmental Services (PES), a participant in CARB’s Independent
Contractor Program, was hired by the Air Force to perform the required source
testing and data reduction. PES qualifies as an independent testing laboratory (no
conflict of interest). The source testing was conducted by S. Hugh Brown, Steven
Hernandez, and Robert Nguyen of PES on December 3, 1993 and January 12, 1994.
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CHAPTER 2

EQUIPMENT AND PROCESS DESCRIPTION

All of the gas turbine generators were identical 750 kVA units that were
manufactured by Solar and each consumed a maximum of 130 therms/hour of natural
gas. Gas turbine #2 was equipped with sampling ports and a work platform and was
used as a demonstration unit for all twelve generators. The turbine exhaust gases
were routed under the turbine platform and over to the heat recovery boiler adjacent
to the turbine on the same platform. The gases entered the boiler through a divert-
er/bypass damper at the base of the exhaust stack. When the damper was in the
bypass position, the gases were routed straight up the stack to atmosphere. When the
damper was in the closed position, the gases were routed horizontally through the
boiler exiting the top and rejoining the stack just above the bypass damper. The
location of the turbines on the base is shown in Figure 2.1. The gas turbine and heat
recovery boiler are depicted in Figure 2.2. A copy of the Permit to Operate issued
by the BAAQMD is located in Appendix A.

The source testing was conducted on gas turbine #2 at a constant load of about
570 KW with the heat recovery boiler damper set at 75% closed (25% bypass).
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Figure 2.1
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Figure 2.2
Schematic - Turbine/Heat Recovery Boiler Number 2
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CHAPTER 3

TESTING METHODOLOGY

The approximate sampling port locations are shown on Figure 3.1. The
number of traverse points required (4 on each of two diameters, 90 degrees apart) and
their locations were derived from CARB Method 1. The sampling was conducted on
the exhaust of turbine #2 at roof level during block load conditions. Triplicate tests
were conducted for each constituent determined.

PM10

The PM10 emissions of the exhaust were determined by EPA Method 201A.
The sampling train is shown in Figure 3.2 and consisted of a stainless steel nozzle, a
10-micron cut-off cyclone and an in-stack stainless steel filter holder manufactured by
Andersen, a 48-inch glass probe, a 10-foot Teflon hose from the probe to the first
impinger, two Greenburg-Smith impingers each charged with 100 mls of distilled
water, an empty impinger, an impinger filled with silica gel, a 30-foot umbilical line,
a vacuum pump, a dry gas meter and a calibrated orifice connected to an oil inclined
manometer. Glass fiber filters were used in the filter holders. Each sample was
collected isokinetically at a fixed sampling rate and the number of minutes sampled at
each traverse point was determined by the ratio of the point velocity to the average
velocity. The velocity and temperature were measured at each traverse point as it
was sampled. Field data and calculation sheets are included in Appendix B.

The volume of the impinger solution and the weight of the silica gel were
recorded before and after the tests in order to obtain the moisture content of the stack
gas stream. All sample volumes and weights were recorded immediately on sample
recovery sheets (Appendix B) during charging and sample recovery. Leak checks
were performed before and after each test. The post-test leak check was performed
after removing the cut-off cyclone so as not to disturb the particle catch.

After the test, the contents of the nozzle and cut-off cyclone (PM10+) were
recovered by rinsing three times with acetone. The washings were placed in a 125-
milliliter polyethylene container. The filter was placed in a plastic cassette. The
contents of the cyclone exit and filter holder front (PM10) were also recovered by
rinsing three times with acetone. The washings were placed in a separate 125-
milliliter polyethylene container. The contents of each impinger set was placed in a
1000-milliliter polyethylene container. The sampling train was then rinsed from the
3rd impinger to the nozzle with the distilled water and the rinse was added to the
sample. The impinger solution was saved but not analyzed. Disposable vinyl gloves
were worn during sample retrieval to help prevent contamination.
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Figure 3.1
Sampling Location - Turbine Number 2
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The particulate fractions were evaporated to dryness at 100 degrees Centigrade
and desiccated to a constant weight along with the sample filter.

CONTINUQUS MONITORING

The turbine/boiler exhaust was monitored for VOC, CO, CO,, O, and NOy by
CARB Method 100. Each test run was 60 minutes long. Rosemount Analytical
Model 880 Infrared Analyzers were used to determine the CO and CO, concentra-
tions. A Rosemount Analytical Model 755R Paramagnetic Analyzer was used to
determine the oxygen concentration, and a Thermo Electron Model 10 Chemilumine-
scent Analyzer was used to determine the NOy concentration. The output of the
analyzers was linearized by the manufacturers. Table 3.1 lists the instrument
specifications. Table 3.2 lists the calibration gases that were used specific to this job.

The continuous monitoring train for the above gases is shown in Figure 3.3
and consisted of a 3/8-inch stainless steel sampling probe, a 3/8-inch heated Teflon
sampling line, a sample refrigeration/pump system, a glass fiber filter in a 47-
millimeter stainless steel holder, and a sample distribution manifold. The distribution
manifold was equipped with a series of 3-way valves with flow meters (rotometer
style). One flow meter acted as a bypass, and the others were connected to the
individual analyzers. The output of the analyzers was logged by a Yokogawa Model
HR2400 multi-channel recorder and a Rustrak Ranger II data logger.

The NOy analyzer was operated on a range of 0-50 ppmv with span gases at
10.4, 23.5, and 44.2 ppmv. The CO analyzer was operated on a range of 0-100
ppmv with span gases at 50 and 75 ppmv. The O, analyzer was operated on a range
of 0-25 per cent with span gases at 11.0 and 19.0 per cent. The CO, analyzer was
operated on a range of 0-5 per cent with span gases at about 2.0 and 4.0 per cent.
Prior to the source tests, the suction side of the monitoring system was leak-checked
at a full vacuum (greater than 20 inches mercury).

A bias check was made on each analyzer by comparing the response between
the span gas introduced at the sample line tip and the span gas introduced directly to
the analyzer to ensure a differential of less than 5 per cent. The analyzers were
spanned before and after each test run with NIST traceable calibration gases from
Scott Specialty, and with zero grade nitrogen.

The total hydrocarbons were determined on January 12, 1994 by using a JUM
Model VE-7 total hydrocarbon analyzer that utilized a heated Teflon sample line and
a flame ionization detector mounted in a heated oven. The sample line was main-
tained at 250 degrees Fahrenheit, and the oven was maintained at 180 degrees
Centigrade. Since the gas stream was expected to have a low concentration of
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Table 3.1
Continuous Monitoring Specifications

NO,, Chemiluminescent Analyzer - Thermo-Electron Model 10A

Response Time 1.5 sec - NO, 1.7 sec - NOx

Zero Drift + 0.5% after warm up (30 min)

Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration NO/NOy
+ 1% gas was used.

Output NO 0-5.0 Vdc (scaled 0-50 ppm)

NOy 0-0.5 Vdc (scaled 0-50 ppm)

02 Paramagnetic Analyzer - Beckman Model 755R

Response Time - 2 Sec

Zero Drift + 1% of full scale

Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration O2
+ 1% gas was used.

Output 0-1.0 Vdc (scaled 0-25%)

CO/CO?2 Infrared Analyzers - Beckman Model 880

Response Time 2 sec

Zero Drift + 1% of full scale

Span Drift + 1% of full scale

Linearity + 1% of full scale

Accuracy Derived from the calibration CO
+ 1% gas was used.

Output 0-1.0 Vdc (scaled 0-100 ppm CO)

0-1.0 Vdc (scaled 0-20 % CO,)
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Table 3.1 - Continued

VOC Heated Hydrocarbon Analyzer - J.U.M. Engineering Model VE-7 FID
Analyzer

Response Time 0-95% in less than 1.2 Seconds

Zero Drift + 1% of Full Scale in 24 Hrs

Span Drift =+ 1% of Full scale in 24 Hrs

Linearity + 1% of Full Scale

Accuracy Derived from the Calibration Gas
+ 1% gas was used

Sensitivity 1 ppb

Range Change Consistency Less than 1% Full Scale

Oxygen Synergism Less than 2%

Output : 0-10.0 Vdc Scaled:
R, 0-10 ppm as C;
R, 0-100 ppm as C;
R, 0-1,000 ppm as C;
R, 0-10,000 ppm as C;
R 0-100,000  ppm as Cs

Sample Flow Rate 3 Liters/Minute
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Table 3.2

Calibration Gases

Gas Cylinder Certified Analysis
Composition Use Ser. / No. Accuracy Date

Nitrogen Zero Gas AAL / 4542 Zero Grade N/A
11.0% O, Span Gas 1L / 2572 + 1% 04/08/93
50.0 ppmv CO + 1%
11.0% CO, Bal N, +1%
19.0% O, Span Gas | ALMO / 04292 + 1% 04/29/93
75.0 ppm CO
18% CO, Bal N,
10.36 ppm NO . Span Gas | ALM / 010841 + 1%* 12/02/93
10.39 ppm NOy exp 12/95
Bal N,
22.90 ppm NO Span Gas | ALM / 034155 + 1%* 10/06/93
23.46 ppm NOy exp 10/95
Bal N,
43.83 ppm NO Span Gas | ALM / 027046 + 1%* 12/23/93
44.17 ppm NOy exp 12/95
Bal N,
2.0% CO Span Gas | ALM / 008830 + 1%* 09/17/93
4.0 CO Span Gas | ALM / 033923 + 1%* 09/16/93

* EPA Protocol 1 gas.




Figure 3.3
Continuous Monitoring Train - CARB Method 100
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hydrocarbons, the instrument was used on a 0-50 ppmv range and standardized with
20 and 40 ppmv propane calibration gases. Each test run was about 50 minutes long.

In order to determine the methane concentration of the stack gas for correcting
the total hydrocarbon monitoring data and as a back-up total hydrocarbon analysis, an
integrated sample of the flue gas was collected for about 40 minutes concurrently with
each monitoring run by using EPA Method 25 modified to eliminate the condensate
trap. The sampling train is shown in Figure 3.4 and consisted of a stainless steel
sampling probe connected through a flow control device (micro orifice disc meter) to
an evacuated 12-liter stainless steel cylinder. The orifice meter reading and the
cylinder gage vacuum were recorded at 10-minute intervals during the sampling
period on field data sheets (see Appendix B).

The integrated samples were analyzed for carbon monoxide (CO), methane
(CH,), carbon dioxide (CO,), oxygen (O,), and nonmethane hydrocarbons (as C,) by
Truesdail Laboratories, in Tustin, CA according to EPA Method 25. A sample
submittal/chain of custody sheet was completed and is included in Appendix B along
with the field data and calculation sheets. The analytical procedures performed at
Truesdail are detailed in Appendix C along with the laboratory report.

Emission factors for the gases were calculated based on the natural gas usage.
A mass balance calculation was performed on the entire power plant. The natural gas
usage of all turbines is routed through a gas meter. The gas usage was monitored for
first test day and related to the number of turbines operating and the kilowatt load for
each.

Sulfur Dioxide

Sulfur dioxide emissions were expected to be very low. Since the source of
sulfur is the odorant in the natural gas, the sulfur dioxide emissions were reported in
pounds per therm (100 CF of natural gas) by using the sulfur content of the fuel
(from the gas supplier).
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Figure 3.4
VOC Sampling Train
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CHAPTER 4

RESULTS

Calculations were made from the field data sheets and lab analyses to deter-
mine sample volume, molecular weight, velocities, flow rates, component concentra-
tions, and micron cut-off size for the tests.

PM10

Analyses of PM10 emissions for each test run on the turbine included determi-
nations for total solid particulate matter (PM). Condensables were not included in the
PM10 results. Although some weight was recorded for each PM10 fraction, 1
milligram was chosen as a level of significance in order to account for fluctuations in
the balance weights and for minute amounts of grease contamination from the threads
of the PM10 sampling head. Results of the tests are summarized in Table 4.1. No
significant PM10 or particulate matter was detected.

Gases

The nitrogen oxide and carbon monoxide emissions were 3.1 and 3.5 pounds
per hour, respectively. The emission factors were reported as pounds per therm (100
CF) as indicated on the natural gas meter supplying the power plant. The gas meter
had two indicators: one mechanical and one digital. The larger volume reading
(digital) was assumed to be the corrected reading and this value was used for all of
the emission factors calculations. However, this reading appears to have some
unknown multiplier because the therm usage is too low for the known consumption of
the gas turbines. For the purposes of calculating any periodic emissions, the emission
factors should be used against the digital reading as indicated at the gas meter.
Results are reported in Table 4.1.

The continuous monitoring for total hydrocarbons was unexpectedly variable
and high (10 to 35 ppmv as C;) and indicated that the sample line, although heated,
was contaminated from previous testing which involved very heavy organics. Asa
back-up, the integrated sample cylinders that were sampled concurrently and analyzed
for methane were also analyzed for total nonmethane hydrocarbons and the resulting
average value (5 ppmv) was used to calculate the VOC emission factor. Results are
reported in Table 4.2.

The sulfur dioxide emission factor was calculated from information supplied

by PG&E in San Francisco, CA which supplies the natural gas to the base. The
sulfur dioxide emission factor used by PG&E is 0.001 pounds per million BTU which
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Table 4.1

Turbine Number 2 Exhaust - PM10 Continuous Emission Monitoring

Description Run #1 Run #2 Run #3 Average
Sampling Date 12/03/93 12/03/93 12/03/93
Sample Number OAFB-1 OAFB-2 OAFB-3
Turbine Load, KW 570 570 558
Waste Heat Damper, % 75 75 75
Gas Usage, therms/hr 12.4%* 12.4% 12.2%*
Flue Gas
Temperature, °F 450 457 460
Velocity, ft/sec 117.4 117.1 115.8
Flow Rate, ACFM 22,120 22,060 21,820
Flow Rate, DSCFM 12,300 12,200 12,030
Moisture, % v/v 4.7 4.5 4.5
PM10
Sample Start 07:19 10:30 13:54
Sample Stop 09:22 12:29 15:51
Sampling Time, min 116.1 115.2 113.7
Sample volume, DSCF 90.1 90.3 89.1
Cutoff, microns 10.0 10.0 10.0
Collection, g <0.001 <0.001 <0.001 <0.0002
Concentration, g/DSCF <0.0002 | <0.0002 [ <0.0002 <0.02
Emissions, lbs/hr <0.02 <0.02 <0.02 <0.002
Factor, lbs/therm <0.002* | <0.002%* <0.002*
Total PM
Collection, g <0.001 <0.001 <0.001
Concentration, g/DSCF <0.0004 | <0.0004 | <0.0004 | <0.0004
Emissions, 1bs/hr <0.04 <0.04 <0.04 <0.04
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Table 4.1 - Continued

Continuous Monitoring - Gases
Sample Start
Sample Stop
Concentration, % v/v
Carbon Dioxide
Oxygen
Concentration, ppmv
Nitrogen Oxides
Carbon Monoxide
Emissions, lbs/hr
Nitrogen Oxides
Carbon Monoxide
Factor, lbs/therm
Nitrogen Oxides
Carbon Monoxide

Description I Run #1

09:56
10:56

2.1
17.6

34
66

3.0
3.5

0.24%
0.28*

Run #2 Run #3 Average
11:51 13:46
12:51 14:46
2.2 2.2 2.2
17.5 17.5 17.5
36 37 36
66 66 66
3.1 3.1 3.1
3.5 3.5 3.5
0.25* 0.25* 0.25*
0.28* 0.29* 0.28*

* Therms as indicated on digital readout of gas meter - appears to have some un-

known multiplier.
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Table 4.2

Turbine Number 2 Exhaust - Hydrocarbon Emissions

Description Run #1 Run #2 Run #3 Average

Sampling Date 01/12/94 | 01/12/94 | 01/12/94

Turbine Load, KW 550 550 550

Waste Heat Damper, % 75 75 75

Gas Usage, therms/hr 12.0* 12.0* 12.0*

Flue Gas

Temperature, °F 441 444 445

Velocity, ft/sec 103.2 103.2 103.2

Flow Rate, ACFM 19,450 19,450 19,450

Flow Rate, DSCFM 10,930 10,930 10,930

Moisture, % v/v 4.6%* 4.6** 4.6%*

Hydrocarbon Samples

Sample Start 10:56 12:18 13:38

Sample Stop 11:36 12:58 14:18

Sampling Time, min 40 40 40

Concentration, % v/v 18.1
Oxygen (O,) 17.9 18.2 18.1

Concentration, ppmv C, 18,630
Carbon Dioxide (CO,) 18,610 18,590 18,700 58
Carbon Monoxide (CO) 60 58 57 6
Methane (CH,) 7 6 6 5
Total HC (w/o CH,) <4 11 <4

Emission Rate, lbs/hr C, 0.1
Total HC (w/o CH,) <0.04 0.22 <0.04

Emissions Factor, Ibs/therm
Total HC (w/o CH,) <0.003* 0.018* <0.003*

* Therms as indicated on digital readout of gas meter - appears to have some un-

known multiplier.
* From PMI10 testing - 12/3/93.
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is equivalent to a concentration of 6 ppmv in the natural gas as hydrogen sulfide
(H2S). Results are reported in Table 4.3.
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Table 4.3
Turbine Number 2 Exhaust - Sulfur Dioxide Emission Factor

Sulfur Dioxide
Emission Factor, 1bs/therm 0.0001*

* Based on standard emission factor used by gas supplier (PG&E).
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CHAPTER 5

QUALITY ASSURANCE/QUALITY CONTROL

Source tests are performed to determine the types and amounts of pollutants
emitted by a source. Information from this source test program may be used for
obtaining permits, evaluating control equipment performance, updating emission
inventories, and determining compliance with present and future emission regulations.
For these purposes, reliable data are required. PES provides this reliability by using
the following work practices: :

USE OF STANDARD TEST PROCEDURES

CARB Methods 1 and 2 were utilized to measure flow rates. EPA Method
201A was used to determine the PM10 emission rate, and CARB Method 100 was
used to determine the continuous emission rates for the gases. A procedure must be
thoroughly studied under various conditions in order to be designated as a state or
federal Method. Results of many executions of the procedure are compared to
demonstrate accuracy and repeatability before adoption of the procedure as a source
testing method.

USE OF TRAINED TEST PERSONNEL

Because of the complexity of typical source testing methods, testers should be
trained and experienced with the test procedures in order to assure reliable results.
PES personnel have had professional training and routinely conduct source tests.
KNOWLEDGE OF SOURCE’S OPERATION

The source testing team should have sufficient knowledge of the process to be
tested in order to properly document the process parameters during the tests. Without
documentation of the process parameters used, results are much less meaningful. PES
has previously tested boilers and combustion sources and is familiar with the process-
es and equipment.

EQUIPMENT MAINTENANCE AND CALIBRATION

Use of properly maintained and calibrated test equipment is essential for
minimizing systematic errors in results. All sampling devices were constructed,
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maintained, and calibrated as suggested in EPA documents APTD-0576, and APTD-
0581 (These are commonly accepted construction and maintenance manuals for source
testing equipment). The dry gas meters were calibrated with a transfer gas meter
with NBS traceability. These calibrations are included in Appendix D along with
those for the nozzles, thermocouples, digital potentiometers, and Pitot tubes.

Quality control procedures used for continuous monitoring included the use of
non-reactive 316 stainless steel or Teflon tubing and fittings throughout the system.
A refrigeration unit was used with the pump down stream of the conditioned sample
gas. All instrumentation was continuously monitored and checked between load
conditions to insure data reliability during all sample runs. Bias checks were made
with a calibration gas blend to confirm they met the tolerances specified in CARB
Method 100.

All calibration gases were +1 per cent accuracy and provided by Scott
Specialty Gases in San Bernardino, California. Copies of the calibration gas certifica-
tions are provided in Appendix D.

THOROUGH RECORD KEEPING

All data relating to the operation of the sampling train must be immediately
recorded to ensure that it is not lost or misinterpreted. PES accomplishes this
thorough record keeping by use of the field data sheets shown in Appendix B. The
PES test team is familiar with these sheets and the information required to complete
them. Any unusual occurrences in the process operation, unusual test instrument
readings, or any other items that could affect the test results was also noted.

USE OF THOROUGHLY CLEANED GLASSWARE

All glassware and probe lines were cleaned prior to the tests with hot tap
water and then with 40 per cent nitric acid solution. The trains were then cleaned
with 0.1 Normal sodium hydroxide solution, laboratory grade distilled water, air
dried, and sealed until the tests.
USE OF STANDARDIZED DATA REDUCTION TECHNIQUES

Data reduction was accomplished by the use of step by step calculation sheets.

The calculations were systematic and easy to follow. All calculations for the source
test are included in Appendix B.
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SUBMISSION OF BLANK SAMPLES

Filter and reagent samples from an unused but charged PM10 sampling train
carried to the field was analyzed with the other samples to detect any possible
contamination of sampling media or problems with lab analyses. No corrections were
made to the measured concentrations of the collected samples, but the blank train
results were reported on the calculation sheets. '
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APPENDIX A
EQUIPMENT PERMITS
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BAY AREA AIR QUALITY

&
3
; 2% MANAGEMERT DISTRICT
| i 7 Q39 ELLIS STREET
vl SAN FRANCISCO. CALIFORNIA A 10 -,
im0 4151771-6000 P
Plant# 232 Paar. 1 Exnires  JUL 1, 1993

T+« document does not permit the holder to violate any District reguiation or other !

Gerald Reid ORIGINAL SENT TO:
Onizuka Air Force Base Onizuka Air Force Base
P O Box 3430 1080 Lockheed Way
Sunnyvale, CA 94088 Sunnyvale, CA 94088
S# DESCRIPTION [Schedule] PAID
1 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 1 [B]
Enissions at: P1 Stack
2 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 2 [B]
Emissions at: P2 Stack
3 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 3 [B]
Emissions at: P3 Stack
4 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 4 [B]
Emissions at: P4 Stack
5 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 5 [B]
Emissions at: P5 Stack
6 Turbine ~ Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 6 [B]
Emissions at: P6 Stack .
7 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 7 . (B]
Emissions at: P7 Stack
8 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 8 [B]
Emissions at: P8 Stack
9 Turbine - Cogeneration, 12750K BTU/hr max, Multifuel 150
GAS TURBINE ENGINE WITH WASTE HEAT BOILER NO. 9 [B]

Emissions at: P9 Stack
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
DATE - oo
SAMPLING LOCATION TURBING. =
INSIDE OF FAR WALL TO iy
OUTSIOE OF NIPPLE. (DISTANCE A) 29
INSIDE OF NEAR YALL TO o
QUTSIDE OF NIPPLE. (DISTAXCE B) L
STACK 1.D., (DISTANCE A - DISTANCE B) 24 Y
NEAREST UPSTREAM DISTURBANCE 2 &
NEAREST DOWNSTREAM OISTURBANCE R
CALCULATOR Sirs SCHEMATIC OF SAMPLING LOCATICN
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM QUTSIDE OF NIPPLE
NUMBER OF STACK 1.0. STACK 1.D. (TO NEAREST 1/ INCH) OISTANCE B (SUM OF COLUBNS 4 & 9)
/ 00L7 24 /. ¢
2, 0.75 19.C
o 0.9% 22.3
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PRELIMINARY VELOCITY TRAVERSE

Mumber | in. H»0 (Te),°F|° from Null

Plant: ANLZUKA A

Date: 2-2-493 *

Location: TURRNE F D

Stack I.D.: )4

Barcmetric Pressure, in. Hg: A0.3 Sampling,o

Stack Gauge Pressure, in. H3O: Location

Operators: PRCKA) /W EACNCY

Pitot Tube I.D. Number: Si7A *

Temperature Readout I.D.: BoX _3A :

pitot Tube Leak Check: CK. Schematic of Traverse Point layout
Traverse| Velocity | Stack | Cyclonic Traverse| Velocity [ Stack | Cyclonic
Point |Head (4pg)| Temp. |Flow Check Point |Head (Apg)| Temp. |[Flow Check

Number | in. H-0 }(Tq),°F|° from Null

-4 | 27 | 673

Average

Average

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RETRIEVAL DATA

Plant:

il
[
(0

Date:

ONVZUKA AR
_12-2-93

Sampling Location:

TURB(NE # 2 ST

Sampling Type (Method):
Run Number:

Sample Box Number:

Ve
28

Clean-up Man:

Job Number:

BROWN  KeARNEY
;%%ng

Comments:

Filter

Filter Number:

Description of Filter: CLEAN

Moisture

%l #2— #3
Impingers:
Final Volume: xle mL 107.0  mL 6.0 mL
Initial Volume: 100.0 mL 100.0 mL .0 mL
Net Volume: $7.0 mL 2.0 nmL 6.0 mL
Total H,0: s7 mL 59 mL 1S mL
8ilica Gel
Final Volume: 700, 9 g g g
Initial vVolume: 6%4-9 g g g
Net Volume: 19.0 g g g
Total Moisture: 94 g g g
Description of Inpinger catch: CLEAR

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: ONIZVEA  AED

Date: 12-3-93

Source/Sampie Number: OAER -

1.

Vm(std) = (17.64)(vm)(Y) [ Pbar + (AH/13.6)
Tm
Vm(std) = (17.64)(89.279 )(0 99 ) [(3c2 ) + (25 /13.6)
( 529 )
Vm(std) = 90 .| dscf.

Yolume water vapor collected (standard conditions).

V(lo) = q¥ condensate from impingers and selica gel.

Vw(std) = (0.04707) V(lo) = (0.04707)( 9¥ )

Vw(std) = Y- -¥Z scf.

Percent moisture, by volume.

Bwg = Vw(std) = ( Y-¥2-) = J.047
Vw(std) + Vm(std) (vyz) + ( Go-7)
Bu, = _ 4.7/

Molecular weight, stack gas.

Dry molecular weight.

Md 0.440(2 COZ) + 0.320(% 02) + 0.280(% N2 + % CO)

Md = 0.440 (2-5 ) + 0.320(!7.5 ) + 0.280( 80 )

Md = 29.] 1b/1b-mole.
Ms = Md + Bwg (18 - Md) = (24, ) + (2.547)(18 -29.) )
Ms = 13.5% 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: ONIZUEA AEL

Date: 12-3.-93

Source/Sample Number: JAFE - |

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp)(VAP) avg\/
(Ps)(Ms) |

Vs(avg) = (85.49)(0.84)(/-59 ( 90 )
(30.1 )(285% )

Ys{avg) = 7-4¥ ft/sec..

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(n7.¥ )( 304 )

Qs = 272718 acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bw¢) [(Ps)
: {'m]
Q(std) = (17.64)(2211D )(1 - 0:047) { 25-) )]
210
Q(std) = [&L‘?‘? dscfm.

8. Isokinetic variation.

21 = (K) (Ts)(Vm{std))
(Ps)(Vs)(An)(8)(1 - Bwg)
21 = (0.0945) ( ) ( )
( X I T (1 - )
21 = __ /A %

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: OniZOX A AFB

Date: 12-3-73

Source/Sample Number: SAFH |

9. Viscosity of stack gas:

152.418 + 0.2552 t, + 3.2355x107° (t,)? +

Hs =
0.53147 (%0,) - 74.143 Bw,

B, = 152.418 + 0.2552(¥SO ) + 3.2355x10°° (4§0)? +
0.53147(l17-S) - 74.143(00%7)

g, = 179.0  micropoise.

10. Cyclone flow rate:

Q, = 0.002837 g, (E + 460)0-2949
M, P,
Q, = 0.002837(2770) |[(¥50) + 450)0.2949
(25.5¥ ) (30 i)
Q, = 0B\ £t*/min

11. Orifice pressure head for cyclone flow rate:

AH = (Q,(l-Bw,)_lz,)’ (t, + 460) M, (1.083) AH@
£, + 460 P,..
AH = ( (0 B1) (1-0047) (30-1)|* |9+ 460) (27/)(1.083) (/. 7€)
| (450 ) + 460 ! (30.22) ‘
oH = 0-69  in. H0

PAC!FIC ENVIRONMENTAL SERVICES. INC.
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ONIZUK A AFEBR
12-3-93

Plant:

Date:

Source/Sample Number: OAEB~|

il
I
0

Stack viscosity, pg, micropoise = 279.¢
Absolute stack pressure, P, in. Hg = 30 |
Average stack temperature, t,, °F = 450
Meter temperature, t_, °F = 69
Method 201A pitot coefficient, C. = 0 &Y
Cyclone flow rate, ft*/min, Q = 0. 8|
Method 2 pitot coefficient, C.' = kLS
Molecular weight of stack gas, wet basis, ﬁ' = 2850
Nozzle diameter, D,, in. = 0-150
Nozzle velocity
3.056 Q,
Vo = ——— = N0 .0 ft/sec
Dﬂ

Maximum and minimum velocities:

Calculate R ;.-

0.2603 (|
. =0.2457 + 0.3072 - (yQs ) Be

= 075

Ry

v

1.5
n

If R is less than 0.5, gr if an imaginary number occurs when calculating

R use Equation 1 to calculate v, .

min’

v, (0.5) =

Vo Ruin = %2.5_ ft/sec

Eq .1 vmin ft/sec

Calculate R ,,-

Otherwise, use Equation 2.

0.4457 + | 0.5690 +

T

—
) Bs _ 2y

R =

max

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: ONIZUKA AFB

Date: 12-3-93

Source/Sample Number: __ CAF5 —|

If R, is greater than 1.5, use Equation 3 to calculate vp,. Otherwise,
use ranua’cion 4.

Eq. 3 Viax = Vo (1.5) = ft/sec

Girlin

Maximum and minimum velocity head values:

v, R, = 130 ft/sec

I:'s Mu (\"min)2 _

2
(t - 460) C

Ap,;, = 1.3686 x 107

(v

P, M | L
Ap,,, =1.3686 x 107* = = = - = 3.4 in. H,0
(t,~ 460) C,

Calculate the actual D,, of the cyclone for the given
conditions as follows:

Dy, = B; |, + 460 ) 02091 o (E_ 0.7051
M'W Pg Q, |
where, (B, = 0.15625
Dy, = (0.15625) | 910 )0.2091 < 27‘7.@) o 7051

| (285%) (301 ) 03]

Dyo = _Q_jl_ pm

PACIFIC ENVIRONMENTAL SERVICES. INC.
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CLIENT: ON/I ZUKA AFB

Project No. _7;_0_2‘;?_ PM IO

ey
PARTICULATE CALCULATIONS TEST f

Sampling Location: TURBINE F2 ExHAUST Test Date: /2"03"@

Sample Number: D4r8 -/ Sample Volume: 70./ DSCF
Stack Flow Rate: __ /2, 300  DSCFM
Particulate Catch: (grams) Py, 0 APM/0
Filter: Final Weight 0. 208 %
Initial Weight . 20
Net Weight P.000]
FLETDINE .
Impinger: Final Weight _28. 637! 29.083&
Initial Weight _2%.0378 29. 0532
Net Weight - 0.0007 0. 0003
Extract: Final Weight
Initial Weight
Net Weight
Total: 40 00/0 40~00/0

Particulate Concentration:

(_£0.00/) grams x 15.43 grains/gram_ = <0.0002. grains/DSCF
( ¢90.) ) DSCF

Particulate Emissions:

(£0.000A qr/pscF x ( /2,300 ) DSCFM x 60 min/hr = _<28.62 1bs/hr
7000 grains/1lb

Rule 404 Limitation @ NA- SCFM = grains/DSCF

Rule 405 Limitation @ o lbs/hr = lbs/hr

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RETRIEVAL DATA

Plant: ONVZUKA  AER

Date: _(2-2-95 i

Sampling Location: TVReNE ¥z STACK

Sampling Type (Method): PM-~ 10

Run Number: : QAT ~2Z

Sample Box Number: ' 28

Clean-up Man: _BRown) ; KEARNEY

Job Number: ‘ Eo2RK

Comments: ‘

Filter B

Filter Number:

Description of Filter: CLE AN

Moisture o

3\ % 3

Impingers: ,

Final Volume: 156.0 mL Wk mL 3.0 mL

Initial Volume: 100. 0 mL 100.0 nmL 0.0 mL

Net Volume: YA mL g mL 2 mL

Total H,0: YA mL oY mL i mL

8ilica Gel

Final Volume: 623 g g g

Initial Volume: 654.7 q g g

Net Volume: 22.0 g g g

Total Moisture: 24.0 g g g

Description of Inpinger catch: _ CLEAZ

PACIFIC ENVIRON MENTAL SERVICES, INC.
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Plant: DNIZVE A AFD

Date: 12 -3-75

Source/Sample Number: AAKFL -2

1. Vm(std) = (17.64)(Vvm)(Y) [_Pbar + (AH/13.6)
Tm
Vm(std) = (17.64)( 930672 )( 079 ) [(3¢2 ) + ((2-3 [13.6)
( 547 )
Vm(std) = 40.3 dscf.

2. Volume water vapor collected (standard conditions).

V(lo) = Sﬁ-b condensate from impingers and selica gel.

Vw(std) = (0.04707) Y(lo) = (0.04707)(389-¢ )
Yw(std) = .22~ scf.

3. Percent moisture, by volume.

Bwg = Vw(std) = (22 ) = 0045
Vw(std) + Vm(std) (Ycr-) + ( 90.3)

Bw = 4.5/, .

4. Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(% COZ) + 0.320(% 02) + 0.280(% Nz + 3 CO)
Md = 0.440 ( 2°5 ) + 0.320(:7.5 ) + 0.280( %o )
Md = 29 1b/1b-mole.

Ms = Md + Bwg (18 = Md) = (291 ) + (0.045)(18 =291
Ms = 728 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: ONIZDKA  AFB

Date: 12-3-93

Source/Sample Number: D AER-2

5.

6.

o —

Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) avg\/_(Ls_)___
(Ps)(Ms)

Vs(avg) = (85.49) (0-8F)((-5¢ ( 617_ )
(30.] )(23-6 )

Vs(avg) = 117.] ft/sec..

Stack volumetric fiow rate, actual conditions (stack

temperature and pressure).

Qs = (60)(Vs)(A) = (60)(17.( )( 3¢ )
Qs = 7220L2  acfm.

. Stack volumetric flow rate, standard conditions (68 degrees F,

29.92 Hg).

(17.64)(05)(1-3»15). {Ps)]
Ts)

(17.64)(2206L) (1 =0-845) [Bo-l ]

Q(std)

Q(std)

17

Q(std) 12.2.00 dscfm.

Isokinetic variation.

(K)l: (Ts) (Vm{std))

7l =
(Ps)(Vs)(An)(8) (1 - Bwg)
21 = (0.0945) { ) ( )
( ) ) ( ) i - )
2l = N/’A 2

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: ONIZUKA  AFB
Date: 12-3-93
Source/Sample Number: OAFR-2.

9. Viscosity of stack gas:

152.418 + 0.2552 t, + 3.2355x10°% (t,)? +

e =
0.53147 (%0;) - 74.143 Bw,

p, = 152.418 + 0.2552(457) + 3.2355x10°° (¥57)% +
0.53147 (17-5 ) - 74.143 (#¢¥5)

p, = (8.8 micropoise.

10. Cyclone flow rate:

Q, = 0.002837 p, (E. + 460)0.2949
M, P,
Q, = 0.002837(28.§) (_(_M)o.zsu
(8- (30.i )
- 0.8l £t’/min

Q.

11. Orifice pressure head for cyclone flow rate:

AH = Q,(l-Bw,)_p,)2 ((t_ + 460) M, (1.083) AH@
£, + 460 P,
AH = ( 08y @-08¥)y 30 1) * [(87 + 460) (24 ) (1.083) (+ ¥ b)
(457 ) + 460 / (3¢2) -
aH = 0.7 in. H,0

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: oNIZUKEA _AfB

Date: 12-3-95
Source/Sample Number: OAFB-2
Stack viscosity, p,, micropoise = 2.81.8
Absolute stack pressure, P, in. Hg = 3N . {
Average stack temperature, t,, °F = ___ 4517
Meter temperature, t_, °F = 37
Method 201A pitot coefficient, C, = 089
Cyclone flow rate, ft/min, Q; = O 81
Method 2 pitot coefficient, C, = A
Molecular weight of stack gas, wet basis, ﬁ‘ - 280
Nozzle diameter, D,, in. = 0-130
Nozzle velocity
3.056 Q,
v, = _—nz =_Jl0.0 ft/sec

n

Maximum and minimum velocities:

Calculate Ry,

0.2603 (
R =0.2457 +| 0.3072 - WO ) B | pa5
' R

n

If R, is less than 0.5, or if an imaginary number occurs when calculating
R . ,"Use Equation 1 to calculate v, . Otherwise, use Equation 2.

min’

Eg. 1 Vpin = Vn (0.5) = ft/sec

Calculate R.,,-

Vv, Ryn = _82-5 ft/sec

mn

0.2603 ({0,

R = 0.4457 ~ | 0.5690 + i VB |y
.

n

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: NNIZDKA  ALA

Date: 12-3-93

Source/Sample Number:  fAFF-2_

If R is greater than 1.5, use Equation 3 to calculate vg,. Otherwise,
use ranuation 4.

Eq. 3 Vmax = Vo (1.5) = ft/sec
Voax = Vn Rnax = 136-¥ ft/sec

Maximum and minimum velocity head values:

P M. (v . )?
Ap.. =1.3686 x 107~ =™ (Vain) 1.2} in. H,0
(t,+ 460) C:

pS MH (vmax)z

=239 in. HO
(t,~ 460) C:

Ap.., =1.3686 x 10~

Calculate the actual D, of the cyclone for the given
conditions as follows:

D, = B, |t., + 460 ) 0.2091 » (Ea )o.vm
M, P,

where, B, = 0.15625

(0.15625) | 77
Vusu) (35 )

16 b ff pm

DSO

0.2091 4 (Zg,_g) 0.7091
0 %)

DSO

PACIFIC ENVIRONMENTAL SERVICES, INC.
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cLIENT: __ ONIZUKA AFE

Project No. LS

PARTICULATE CALCULATIONS /%‘/ & FeST o

Sampling Location: TURBME WLZ_ﬁxW[f Test Date: /2‘0/9,%[

-7
Sample Number: OAFE -2 Sample Volume: 90.5 DSCF
Ry By %) ’
Stack Flow Rate: __ %290  pscrm
Particulate Catch: (grams) PM10 > Pmio
Filter: Final Weight _Q.2066
Initial Weight p.2072.
Net Weight —0.000(
ACETORE _
Inpingers Final Weight _2%.4/ 2.8. 3456
Initial Weight 2 . E
Net Weight Q. 0000 0. 00
Extract: Final Weight
Initial Weight
Net Weight
Total: <0.00/(0 0. 00/3

Particulate Concentration:

(<0.00/0y grams x 15.43 grains/qram = _f_O__gQQ_Z; grains/DSCF
( 0.3 ) DSCF

Particulate Emigsions:

(“70000/:) qr/DSCF x (12,200 ) DSCFM x 60 min/hr = <002 lbs/hr
7000 grains/1lb

Rule 404 Limitation @ N4 SCFM = grains/DSCF

Rule 405 Limitation @ _ AMA  ibs/hr = 1bs/hr

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RETRIEVAL DATA

Plant: ONIZUKA AFB

DUS
i )
|

]
|

Date: (Z-2-93%

Sampling Location: TURAINE ¥ 2. <TACK.
Sampling Type (Method): PM-(0

Run Number: OAFS -3

Sample Box Number:

38
Clean-up Man: BROWN _ KEARNEY
Job Number: Fo2.&8

Comments:

Filter

Filter Number:

Description of Filter:
Moisture

Impingers:
Final Volume: 154 106 .0 nL A30

Net Volume: sth 6.0 mL 2.0

mL

Initial Volume: 100.0 mL 100 .0 nL 0.0
mL
mL

Total H,0: L0 mL L3

5
=

BEEE

S8ilica Gel

Final Volume: 7i5. Z2—

Initial Volume: 640 .1

Net Volume: 25|

QQQQQ
QaaQ

Total Moisture: 2L, |

QQQu

Description of Inpinger catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




Plant: ONITZUKA  AFHB

Date: 12-3-93

Source/Sample Number: AAEE-3

1.

Vm(std) = (17.64)(vm)(Y) [ Pbar + (AH/lB.S)]
Tm

Vm(std) = (17.64)( 9.077 Y(0p97 ) [(30.2 ) + (2-2 [13.6)
( s¢2—)

Vm(std) = £9.| dscf.

Yolume water vapor collected (standard conditions).

V(lo) = gg.1 condensate from impingers and selica gel.

Yw(std) = (0.04707) V(lo) = (0.04707)( 8%/ )

Vw(std) = IS scf.

Percent moisture, by volume.

Bwg = Vw(std) = ( vi§ ) = OAO#{/
Vw(std) + Vm(std) (+iS) + (g2.] )

Bw, = S

Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(% Coz) + 0.320(% 02) + 0.280(% NZ + % C0)
Md = 0.440 ( 2-5 ) + 0.320(;7.5) + 0.280( %0 )

Md = 29.| 1b/1b-mote.

Ms = Md + Bwg (18 - Md) = (23.1 ) + (06%45)(18 - 29.i )
Ms = 280 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.




Plant: ONIZVER _AFB

Date: 12-3-93

Source/Sample Number: AOAFR -3

5. Stack gas velocity average. ,

VYs{avg) = (85.49)(Cp)(VAP) |avg (Ts)
(Ps)(Ms)

Vs(avg) = (85.49)(0-8¥)( 'S¢ ( 9;?)
(30-) 1 22.0)

Vs(avg) = 115.8  ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(/)S8 Y(3I0F )
Qs = 21817 acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

0(std) = (17.64)(Qs)(1-Bw ) [(Ps)
s {'r?;]
Q(std) = (17.64)(21817 )(1 =024 [so.l )
' 92.0
Q(std) = [202-5  dscfm.

8. Isokinetic variation.

31 = (K) (Ts)(V¥m(std))
(Ps1(Vs) (An) (8) (L = Bwg)
31 = (0.0945) ( ) ( )
( ) ( ) ( ) ( )J(1 - )
311 = N/A 3

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant:

Date:

Source/Sample Number:

10.

11.

Hs

Hs

He

Dﬂg
I
(]

snlzokA  AFB

12-3-93

OAFL -3

. Viscosity of stack gas:

152.418 + 0.2552 t, + 3.2355x107° (t,)? +

0.53147 (%0,;) - 74.143 Bw,

152.418 + 0.2552(40) + 3.2355x10°° (460 )? +

0.53147(17.5) -

74.143 (0045)

282- p micropoise.

Cyclone flow rate:

Q.

Qs

Q.

0.002837 g, (;_ + 460)0.2949

M, P,

0.002837 (282-p)

_0-8£2- ft*/min

(40 ) + 460)"'”“
(286 )(350 1)

Orifice pressure head for cyclone flow rate:

AH

AH

AH

Q,(1-Bw,) P, )’ (
t, + 460

(t, + 460) M, (1.083) AH@

P

bar

( 032 (1-00¥{) (3e-i)|? (82 + 460)(29-]) (1.083) (/- U&)
(4H,0) + 460 ! (30.2)

0:-7/ in. H,0

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: ONIZUKA AFS
Date: 12-3-23
Source/Sample Number: AL -3
Stack viscosity, p, micropoise = 282-p
Absolute stack pressure, P_, in. Hg = 3461
Average stack temperature, t_, °F = 40
Meter temperature, t_, °F = X2
Method 201A pitot coefficient, C, = 0-9¢
Cyclone flow rate, ft’/min, Q. = b-€2
Method 2 pitot coefficient, C_ ' = o-84¢
Molecular weight of stack gas, wet basis, ﬁu = 28. 0
Nozzle diameter, D, in. = 6180

Nozzle velocity
3.056 Q,

0

= m-f ft/sec

Vo

Maximum and minimum velocities:

Calculate Ry;,-

JEZ') b

.5

0.2603 (
R, =0.2457 +| 0.3072 - :

n

is less than 0.5, or if an imaginary number occurs when calculating
1 to calculate v,;,. Otherwise, use Equation 2.

v, (0.5) =
Vo Ruin = 83,0 ft/sec

If
R Rmlr}se Equation

min’

ft/sec

Eg. 1 Vain

Vmin

Calculate R .-

0.2603 (,/Q

0.5690 +

= 0.4457 -
N

n

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: dNILUKA  AFH
Date: 12-3-93
Source/Sample Number: P AFAS-5

If R is greater than 1.5, use Equation 3 to calculate v,,.

use ?3uation 4.

Eq. 3 Viax = ¥, (1.5) = ft/sec
P —_—
@ Vmax = Vn Ruax = (3481 ft/sec

Maximum and minimum velocity head values:

P.M (v.)?
Ap,;, =1.3686 x 107 == (Vnin) =27 in. HoO

(t - 460) C3

P M (v..)?
Ap,,, = 1.3686 x 10 S_* (Viax) = 3.4l in. H,0

2
(t,~ 460) C;

Calculate the actual D,, of the cyclone for the given
conditions as follows:

0.7091

D, = B; | t,_+ 460 ) 0.2091 o (g,
M, P, Q,

where, B; = 0.15625

Dy, = (0.15625) f 420 } 0.2091 4 25«‘2_!-2) 0.7091
' (28-0) (30-i ) 0.32

DUS
(a
I’

Otherwise,

PACIF!IC ENVIRONMENTAL SERVICES. INC.
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D:EC:
CLIENT: IN(ZUEA AFD
Project No. 028
PARTICULATE carcurarrons (MIQ  TEST ¥3

# : |
Sampling Location: _ JUKANE "Z2- EXHAUST mest pate: (Z2-03 ’7%

Sample Number: ofF6-3 Sample Volume: gﬁ/ DSCF
Stack Flow Rate: /"?/ 030  pscrm
Particulate Catch: (grams) PMio0 > PMIO

Filter: Final Weight 02056
Initial Weight .
Net Weight =_&.000
Impinger: Final Weight 2§ 6787 72
Initial Weight Z 28. 7
Net Weight Q.0000 p.0
Extract: Final Weight
Initial Weight
Net Weight
Total: £0.00/0 29,0004

Particulate Concentration:

( £0.00(0) grams x 15.43 grains/gram = _<9.900Z grains/DSCF
(g9 ) DSCF

Particulate Emissions:

(£0.0003) gr/pscF x ( /4,920) pscFM x 60 min/hr = <9-©Z- 1ps/hr
7000 grains/1lb

Rule 404 Limitation @ VA SCFM = grains/DSCF

!
Rule 405 Limitation @ /U'q' lbs/hr = lbs/hr

PACIFIC ENVIRONMENTAL SERVICES, INC.




PACIFIC ENVIRONMENTAL SERVICES, INC.

Project No.

Fo2

Page of

Client

ONYZUKA  AFS

Location
TURBInE #H2

Prepared By ,;;i;:ﬁ,) Chzige/y f/;til’. Sheet Title o 10
BEAKER. PST WEIGHT PRE WEIGHT 4 NET o
PA 29.083%5 29.0832 0. 0003
2A 23.345¢ 28.3¥Y3 0. 0013
3A 28.17127 28 72 0. D006
18 280871 28 0¢738 - 0. 0007
20 28. 17 28,617 0. 0000
3B 28.6BR2 285487 0.0000
WOTE : o Si6miFeawT CATCHES
< / ng PH 10
< / iy > frico
FILTERS ;
f D.20%% C.20%5 C.o000 |
2. ¢ 206k ¢-2C12 - 0. 0008
3 0. 20506 ¢. 2065 = . 0009

WASHINGTON. DC « RESEARCH TRIANGLE PARK, NC » LOS ANGELES, CA + CINCINNATI, OH
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PRELIMINARY VELOCITY TRAVERSE

Plant: ONI1ZUEA  AFB

Date: |- iZ2-94

Location: TURBINE #2 EXHAUST
Stack I.D.: 24~

Barcmetric Pressure, in. Hg: 3022

Stack Gauge Pressure, in. HqO: =0,/

@

Sampling - o
Location

Operators: BROWN
Pitot Tube I.D. Number: STH *
Temperature Readout I.D.: _ T(SHER /TC-1Z- _
Pitot Tube Leak Check: n¥. ‘Schematic of Traverse Point layout
MABLY : CASY
Traverse| Velocity | Stack | Cyclonic Traverse|{ Velocity [ Stack | Cyclonic
Point [Eead (Apg)| Temp. |Flow Check Point |Head (4pg)| Temp. |Flow Check
Mumber | in. H50 (_'r..)HP ° from Mull Number | in. Ho0 |(Tq),°F|° from Null
L] ) Yo | 450 Le| | R\ [ Yo | 444
2 ).25 | 451 6.0 A [ 45 | 450
3 [-£0 438 8.0 3 .55 | 444
| 125 | 4934 pal |4 | 125 | 9#

4

“7

—"

=

Average

Average

/.18
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PRELIMINARY VELOCITY TRAVERSE
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Plant: ONIZUKA  ANFEB
Date: | -2 -4 4
Location: TURBWINE FZ SThCE
Stack I.D.: 2 41
Barcmetric Pressure, in. Hg: 30, 22 s‘mpling’ro -}
Stack Gauge Pressure, in. H,O: —— Location
Operators: BRown
Pitot Tube I.D. Number: ST *
Tezperature Readout I.D.: _FIOHER /1T -2 _
Pitot Tube Leak Check: - Schematic of Traverse Point layout
MAGY - CA SY
Traverse| Velocity | Stack | Cyclenic Traverse| Velocity | Stack | Cyclonic
Point |Head (4pg)| Temp. |Flow Check Point |Head (Apg)| Temp. |Flow Check
Mumber | in. H50 (.'r.,).'r ° from Null Number | in. H50 J(Tq),°F{° from Null
Ref |®oNnT_ 11L-3
TEST [*) TEST|¥ 3
(0:55° | 1.5 | 440 13 38 LGS | H4Y
105 | .65 | #41 1348 | 065 | WS
s | 1.5 | 44z 558 | 16S | 445
N:25 | 1.4S Y4 14:09 (.6 | 444
(:351 165 | 4432 48| 1.5 | 445
TEST | ¥
i2:19 (.65 | HHY
12:29 | Q.65 | HHZ
12:39 165 | 4y
1249 .65 s
2:59 | j.us | 444
Average Average
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HYDROCARBON SAMPLING FIELD DATA

Project No. _F02%

cLIENT: _ONZUEA KFD | ‘ Date: (=12-9%
Sampling Location: TURBINE 2 ExttnuST
TR F g (03 | ni
FLOW METER | eFQ4G M 4 6F99
Time Sample A Sample B Sample C
‘ " Hg "0 " Hg ‘A0 " Hg “h,0
0 0:S6  30.5 0.80 [2:13 30.0 090 1%:3% 30,5 0,96
& 0b 280 090 12:28 25.2 098 (3:48 24.%3 oo
10 et _19.6 098 1238 20.2 Lo 1388 19.2 0.0
20 - 126 2.8 094 1248 15,3 10 wi0d 142 090
o ’ (i3 7.5 0.8 12:58 Ip.2 1O (¥[8 87 oo
PooT  LEAY ~CHECK.
0 ‘222 7., 0.0 3o o4 g0 14388.5 0.to
10 232 7.6 000 13:5b (0.4 000 4'¥8 V.S 0.00

K K oK

TEST *| Tesr 2 e

Post Leak—-check

/
Pre Leak-check _Q\'_‘_

|
|
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Plant: ONI1ZUVEK AFB

Date:

|~i2-9

Source/Sample Number: TULBINE FL- EreapysT

1.

RuNs 1,23

Ym(std) = (17.64)(Vm)(Y) [_Pbar + (AH/13.6)
Tm
Vm(std) = (17.64)( ) ) [( I 113.62]
Vm(std) = NA dscf.
Volume water vapor collected (standard conditions).
V(lo0) = condensate from impingers and selica gel.
Yw(std) = (0.04707) V(lo) = (0.04707)( )
Vw(std) = WA scf.
Percent moisture, by volume. e
Bug = Yw(std) = ( ) . 4L
Vw(std) + Vm(std) ( ) + ( )

Bwg = 0046 y ¥ From pui0 TESTNG

Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(% CO,) + 0.320(% 0,) + 0.280(% N, + 3 CO)
Md = 0.440 (2.5 ) + 0.320(/725 ) + 0.280( §2.¢ )

Md = A9N 1b/1b-mole.

Ms = Md + Bwg (18 - Md) = (29./¢ ) + (0-C#C ) (18 - R7.10 )
Ms = 28.69 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: onIZUKA  AFB
Date: /’/2‘74
Source/Sample Number: T7UES/NE F2 ExwAST
Rurs ¥ 2,3

5. Stack gas velocity average. |

Vs{avg) = (85.49)(Cp) (VAP) avg\/ (Ts)

(Ps)(Ms) |
Vs(avg) = (85.49) (/¢ )( /./8 ( 460 +4457) 908

( 30,22 )( 28,55 )
Ys(avg) = /03,2~ ft/sec.. |

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(/92.2)( 3./4 )
s = /9450 actn.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.54)(05)(1-aws)'[gps)_'l

(Ts)
Q(std) = (17.64)((F¥50)(1 - 0.0% ) [( 30.2Z ]
S
Q(std) = /0,@35) dscfm.
8. Isokinetic varjation.
ZI = (K) (Ts)(Vm(std))
(Ps)(Vs)(An)(8)(1 - Bwg)
3l = (0.0945) ( ) { )
( ) ( ) ( ) ( J(1 - )
31 = A g

PACIFIC ENVIRONMENTAL SERVICES. INC.
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APPENDIX C

LABORATORY REPORTS AND ANALYTICAL METHODS
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14201 FRANKLIN AVENUE
TUSTIN, CALIF. 892680

TRUESDAIL LABORATORIES, INC.

CHEMISTS - MICROBIOLOGISTS - ENGINEERS

RESEARCH - DEVELOPMENT — TESTING AREA CODE 714 » 730-6239
AREA CODE 213 » 225-1584
PACIFIC ENVIRONMENTAL SERVICES, INC. FAX 714 « 730-6462
13100 Brooks Drive Jan. 18, 1994
CLIENT  Baldwin Park, CA 91706 DATE
Attn: S. Hugh Brown RECEIVED Jan. 14, 1994
SAMPLE LABORATORY NO. 93691

3 tanks from project PES/ONIZUKA AFB

INVESTIGATION

Total hydrocarbon analysis by SCAQMD method 25.2

RESULTS

The submitted samples were analyzed for CH,, CO, COo, and nonmethane
hydrocarbons (as C,) by SCAQMD Method 25.2. Oxygen concentrations
were determined by Orsat analysis.

The results obtained are as follows:

This report applies only to the sample or samples investigated and 1s not necessarily indicative of the quality or condition of apparently identicd
or simiiar products. As a mutual protection to clients the public and these Laboratories this report is submitted and accepted for the exclusive
use of e client to whom it is addressed and upon the condition that it is not to be used. in whole or in part. in any advertising or publicity matter
withous o oor written authorization from these Laboratories
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Page 2
PACIFIC ENVIRONMENTAL SERVICES, INC.
LN 53691

SAMPLE ID NMVHC CH,' CcO CO2 O2

ppmvC, ppmv ppmv ppnv v
Test-1 108 ND 7 60 18610 17.9
Test-2 117 11 6 58 18590 18.2
Test-3 106 ND 6 57 18700 18.1
Detection limit 4 2 2 2 0.2

ND = Not detect
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DETERMINATION OF HYDROCARBON EMISSIONS BY
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Method

This method is based on SCAQMD METHOD 25.1

1.0 Summary of Method

This procedure uses a sampling train comprising a stainless
steel probe and a freeze-out trap connected to an evacuated
seven-liter tank via a Magnehelic pressure differential gauge.
The trap is used for collecting the condensable organic matter
while the non-condensable gases are being collected in the
tank.

2.0 Equipment list

2.1 7-liter tank with vacuum gauge

2.2 Stainless steel condensate trap and probe
2.3 Magnehelic gauge

2.4 Metal Dewar flask with dry ice

2.5 Tank holder

3.0 Preparation of sampling train

3.1 Determine the number of tanks and traps required, and
match only outlet tanks with outlet traps for sampling at an
outlet location. Similarly, the principle applies to inlets.

3.2 Using a high-volume vacuum pump, evacuate the 7-liter
tanks to a pressure of 1 Torr or less three times, filling the
tanks to one atmosphere between evacuations.

3.3 After the third evacuation, turn off the valves and check
for leaks by allowing the tanks to stand for at least 16
hours, after which period any leaks will become apparent by a
change in the vacuum gauge readings.

3.4 For convenience in transporting as well as ease of
handling at the test site, two tanks can be placed in a wooden
holder. :
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3.5 Set up each train in the following sequence: tank,
Magnehelic gauge, trap, and probe. Be sure to determine the
proper torque required to tighten these crucial connections,
as too much torque will spoil the fittings for future
conections while too little torque will result in leakage.

3.6 Perform a leak check on each train by introducing
nitrogen into the connections at the probe tip. Magnehelic
needle will deflect and should return to the same "zero" point
after a short while. This signifies a good leak check.

3.7 The assembly is now ready for transport to the test site.
It should be noted that triplicate samples are usually taken
at the inlet locations and duplicates for outlets.

sampling at test site

4.1 conduct pre-test flow and temperature measurements
according to method described in Truesdail Laboratories, Inc.
S.0.P. Before the stack traverse, make sure that both the
air pollution control unit and the production line is running
at the conditions in the test protocol or on the AQMD's
"pPermit to Construct.™

4.2 Immerse the traps into the metal Dewar flask filled with
crushed dry ice to a depth of four inches. Maintain the dry
ice level for the whole duration of the test.

4.3 Uncap the probe tips and wrap the tips as close as
possible to each other in order to satisfy duplicate or
triplicate sampling. Avoid touching the tips to prevent
contamination.

4.4 Insert the probes into the sampling port carefully so as
not to scrape the port walls on the way in. Position the tips
near the center of the duct. The port should then be sealed
off with duct tape.

4.5 Coordinate all sampling stations, i.e., begin and end the
test simultaneously. Integration times will vary from 30 to
120 minutes.

4.6 During the sampling period, record the vacuum gauge
reading at 5-minute intervals and make field notes regarding
any unusual events which may affect subsequent analytical
results. Examples being: (1) the plugging of flow due to a
frozen line, and (2) problems associated with the production
line.
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4.7 Adjust the flow into the tanks such that between 5 to 10
inches of vacuum remain at the end of the sampling period.
Close all valves at the end of the test.

4.8 Remove the probes from the duct carefully and cap off the
probe tips.

4.9 Perform a post-test leak check by opening the valves. The
Magnehelic needle will deflect and will settle down to its
original position if there are no leaks. Make a note
otherwise.

4.10 Label all tanks and traps accordingly, i.e., include the
name of client, sampling date and location, and test and tank
number.

4.11 For verification and quality control purposes, conduct a
post-test flow and temperature measurement.

4.12 Transport the assemblies to the laboratory for analysis.

4.13 Disconnect the sampling trains and plug the open end of
the traps. Store the traps in a dry ice or household freezer
until they can be processed.

4.14 Measure the pressure in the tanks with a manometer and
add pre-purified dry nitrogen to an absolute pressure of at
least 860 Torr.

4.15 Record these pressures as they will be needed for further
analytical computations. The corrected barometric pressure
and temperature are to be recorded as well.
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5.0 Analytical description

This involves the separate determinations of carbon monoxide,
methane and carbon dioxide, and the combined determination of
C,and higher molecular weight hydrocarbons. Results are
reported as parts per million (ppm) and pounds per hour
(lb/hr) as carbon.

The gaseous portion and condensables portion are analyzed
separately. The analysis of the gaseous portion requires a
gas chromatographic column to separate and elute, in order,
carbon monoxide, methane and carbon dioxide in the sample.

The separated components are then methanized and detected by
a flame ionization detector (FID). The amount of methane
measured by the FID is recorded on a chromatogram strip chart.

The analysis of the volatile hydrocarbons in the gaseous
portion requires a gas chromatographic column preceded by a 7=
inch loop of Tenax material placed in an ice bath (0°C) which
absorbs the C; and higher hydrocarbons. The C, hydrocarbons
are separated from carbon monoxide, methane and carbon dioxide
in the sample (whlch elute together) by the chromatographic
column. After C, is eluted, the carrier gas flow direction is
reversed and the Tenax loop is heated with boiling water
(100°C) to desorb the remaining hydrocarbons. As each
component is eluted, it passes through a catalytic oxidizer
which converts it to carbon dioxide. Each carbon dioxide peak
is measured by a non-dispersive infrared (NDIR)
spectrophotometer, utilizing a carbon dioxide detector, and
quantified by a computing integrator (GC/NDIR).

The condensable portion of the sample is analyzed for

total hydrocarbons as carbon by volatilizing the trap contents
and catalytically oxidizing everything to carbon dioxide which
is then collected in an evacuated vessel and quantitatively
determined by the FID as mentioned in 5.2.

In order to obtain meaningful analytical data, it is
necessary to procure accurate reference standards and to
calibrate the instruments with these standards at frequent
intervals. Known concentrations of carbon monoxide, methane,
carbon dioxide and propane in dry nitrogen are purchased from
a vendor and are NBS traceable (+/-2%).
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Gaseous sample analysis

6.1 Record the room temperature and barometric pressure.

6.2 After the sample tanks have settled down to room
temperature, the absolute pressure is measured with a mercury
manometer. The tanks are then pressurized with dry nitrogen
to at least 32 inches of mercury (absolute), re-equilibrated,
and measured again. The measurements are recorded and a
dilution factor calculated.

6.3 The GC/FID instrument is calibrated with a standard gas
sample.

6.4 The pressurized sample is used to flush the sample loop
on the gas chromatograph with sample and the injection valve
actuated to place the loop into the carrier circuit.

6.5 The sample fractions are eluted in order - methane,
carbon monoxide, and carbon dioxide - and plotted on a strip
chart chromatogram.

6.6 A computer instantaneously integrates and calculates each
sample peak with the appropriate constants and correction
factors, and reports these values at the end of the
chromatogram. Replicate runs are made until % 5% maximum
deviation is obtained.

6.7 The GC/NDIR instrument is standardized with a standard
gas sample.

6.8 The pressurized sample is used to flush the sample loop
on the gas chromatograph with sample.

6.9 The 1nject10n valve is actuated, placing the sample loop
into the carrier circuit with the Tenax loop immersed in an
ice bath.

6.10 When the C, hydrocarbons have been eluted or thelr
retention time passed the carrier gas flow through the Tenax
and GC column is reversed and the Tenax loop immersed in
boiling water. The C; and higher molecular weight
hydrocarbons are eluted together and plotted with the previous
peaks on a strip chart chromatogram after detection by the
NDIR analyzer.
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6.11 A computer instantaneously integrates and calculates each
sample peak with the appropriate constants and correction
factors and reports these values at the end of the
chromatogram. Replicate runs are made until * 5% maximum
deviation is achieved.

6.12 In the event that any of the hydrocarbon peaks are high
enough to make the analyzer off scale, the sample is re-
analyzed using a smaller loop and an appropriate standard.

Condensate trap recovery

7.1 Place the trap in a dry ice cooling bath and then heat
the ends of the trap with a Bunsen burner to drive the
hydrocarbons into the cold section of the trap away from the
plugs.

7.2 After a minimum of five minutes in the cooling bath, the
plugs are removed from the trap and the trap is then connected
to the carrier gas on one end and a 1.8-1liter evacuated vessel
on the other end. The trap is purged at a rate similar to the
sampling rate until at least 1 liter of purged gases are
collected for at least six minutes.

7.3 Remove the purge gas vessel. Another evacuated
collection vessel is the attached to the NDIR effluent

and flow re-established in a push-pull fashion.

The trap is connected to the oxidizer, followed by a sulfuric
acid bubbler to remove moisture and a NDIR carbon dioxide
analyzer to indicate how much hydrocarbon is left in the trap.

7.4 The cooling bath is removed and the trap is slowly heated
with a Bunsen burner until the stainless steel trap reaches a
dull red glow and the sample is eluted from the trap as
indicated by the NDIR.

7.5 The collection vessel is analyzed for carbon dioxide by
GC/FID as in 6.1 thru 6.6.

7.6 The purge gas vessel is analyzed for volatile
hydrocarbons by GC/NDIR as in 6.7 thru 6.12.
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7.7 For traps where low condensables are expected, especially
outlet ones, with the possibility of high moisture and carbon
dioxide in the samples, the trap is placed in a water bath at
room temperature and connected to a short loop of stainless
steel (1/4-inch 0.D.) packed with quartz wool and placed in a
dry ice bath. The purge step is then performed and the purge
loop incorporated into the trap analysis as in 7.3. This
alternative procedure will minimize the amount of unpurged
stack carbon dioxide which may have dissolved in the trap
condensate.

Calculations
8.1 Condensable hydrocarbons:

(a) Integrate the area of the standard.
(b) Integrate the area of the sample.

(c) Calculate the concentration in ppm of carbon equivalent
as follows:

Piank x 520
29.9 460+T

smpl ~ P
k 520
Asea X Veank X 5570 X o070

c

std X Asmpl X Vves X

concentration of the sample in ppm,
concentration of the standard in ppm,
area of the sample,

where =
= area of the standard,

smpl
std
smpl
std
tank
ves
tank

volume of the sample tank in liter,

volume of the collection vessel in liter,

pressure (absolute) of the tank in inches of
mercury, and

T = room temperature in °F.

c
C
A
A
\Y%
\Y
P
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8.2 Volatile hydrocarbons and gaseous components:
(a) Integrate the area of the standard.
(b) Integrate the area of the standard components.

(c) Calculate the concentration in ppm of carbon equivalent
as follows:

Pp+P,
PB+P,

1

C

std X Asmpl X

smpl = A B
st

where P; = barometric pressure (net) in inches of
mercury,
P, = residual pressure of sample tank, and
P, = final pressure of sample tank after N,

addition.

8.3 The following formula is used for the computation of the
emission rate in lb/hr carbon:

Cx 12 1b/mole x Q.
3.79 x 108 ft3/1b.mole

where C = total concentration of hydrocarbons present in
ppm, and
Q. = flow rate in standard ft’/hr (dry).

9.0 Diagrams

Diagrams of the assembly is shown on the following page. Note
that the distance between the dry ice top surface and the
sampling probe of the trap should be at least one inch so that
water will not freeze in the narrow sampling tube.
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STANDARD OPERATING PROCEDURE FOR:
TOTAL HYDROCARBON ANALYSIS BY SCAQMD 25.1

Method

This method is based on SCAQMD METHOD 25.1. It is intended for the
determination of total hydrocarbons in source emissions.

1.0 Principle

Samples are collected in two fractions by using an evacuated tank
to draw gases through a condensate trap chilled in dry ice. In this
modificaton of the method, both fractions are separately analyzed
for carbon monoxide, methane and carbon dioxide, in addition to a
combined determination of €2 and higher molecular weight
hydrocarbons. Results are reported as parts per million (PPM) in
the sample, and as pounds of carbon per hour from the source.
Applicability

This method is applicable to determination of stationary source
emmisions including incinerators, boilers and absorbers.

2.0 Equipment Required
2.1 GC/FID
2.2 GC/NDIR

2.3 Ice water bath: 1000ml Beaker filled with ice and
deionized water.

2.4 Boiling water bath: 1000 ml Beaker filled with deionized
water, wire gauze, tripod and Bunsen burner.

2.5 Dry ice.
2.6 Evacuated 1.8 liter vessel.
2.7 Condensate trap

3.0 Reagents Required

See 3.1 and 3.2 of SOP titled TCA 25.2/SOP
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4.0 Procedure

This method requires the use of two different instruments, GC/FID
and GC/NDIR and Orsat equipment. The samples are collected in two
fractions, a gaseous fraction and a condensible fraction. Each
fraction must be analyzed separately using both instruments.

4.1 Preparation of Gaseous Fraction of Sample
4.1.1 Record room temperature and barometric pressure.

4.1.2 When the sample has equilibrated to room
temperature, measure the absolute pressure in the
sample cylinder with a mercury manometer, and
record the result as residual vacuum ( R.V.).

4.1.3 Pressurize the sample cylinder with ultra-pure
nitrogen to at 1least 6 inches of mercury
(absolute), then allow to equilibrate to room
temperature (about 5 minutes).

4.1.4 Repeat the measurement of absolute pressure, and
record the result as pressure of nitrogen (PN,).

4.1.5 Calculation for dilution factor (XF) and sample
amount (SA) (see 5.1).

4.2 Preparation of Condensable Fraction of Sample

Note: 1Inlet traps and outlet traps differ substantially in
the level of hydrocarbons present, and so require slightly
different handling. Several of the steps below will contain
alternative instructions for onlet and outlet traps. Inlet
traps and outlet traps are kept separate; inlet traps are not
used to sample outlets, and vice versa in order to avoid
sample carry-over problens.

4.2.1 Evacuate two 2 liter tanks to -30" Hg. Prepare a
solution of 0.1N H,SO, for the knock-out which is
connected between the catalyst and the NDIR. The
water knock-out also requires an ice bath.

4.2.2 Determine the baseline for the NDIR. On range 3,
the baseline will usually be between 10 and 15 at
room temperature.



TRUESDAIL LABORATORIES, INC.

Remove the trap from the freezer. Inlet traps:
immerse the trap in a dry ice bath, connect one
side of the trap to the carrier gas, and the
other to an evacuated tank. Outlet traps: connect
one side of the trap to the carrier gas, and

the other side to a cold finger which is immersed
in a dry ice bath (the trap itself is allowed to
warm to room temperature). The other side of the
cold finger is connected to an evacuted tank.

Start the carrier gas flowing through the trap
for 5 minutes, until the pressure the pressure in
the tank is about =10" Hg. This tank is then
analyzed and added to the sample collected in the
trap.

Connect the trap to the catalyst column. Attach a
second evacuated cylinder to the outlet of the
NDIR. If a inlet is being burned, use an eight
liter cylinder. If an inlet is being burned, use
a two liter flask. Perform a 1leak check by
turning on the carrier gas flow briefly. Watch
the bubbles in the water knock-out. When the
bubbles stop with the system pressurized and the
carrier gas 1is turned off,there should be a
complete equlibrium in the drop-out. The presence
of water moving backwards in the drop-out
signifies a leak in the trap or catylist. If
bubbles continue to flow, there is a leak in the
NDIR or tank connection.

Start the carrier gas flow, remove the dry ice
bath and begin heating the trap with the burners.
For inlet traps, set the supplemental oxygen flow
to match the carrier gas flow. For outlet traps,
burn the cold finger along with the trap:
supplemental oxygen is not needed in most cases.
Observe the reading on the NDIR. It should
quickly begin to rise.

Continue burning the trap until the NDIR reading
falls to near the blank value. The trap is
allowed to cool to room temperature, and then is
briefly heated again to determine whether all the
condensable hydrocarbons have been driven off. If
the NDIR reading does not increase during this
final check the trap is clean. It is important
that hydrocarbons will condense in the tubing and
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that it must be burned out with the trap. Also
any place there is a connector, it must be heated
to make sure that the inside is cleaned.

The tank from the burn and the purge are
pressurized and analyzed (see above for gas
sample portion).

4.3 GC/FID Analysis of Samples

4.3.1

4.3.12

Check carrier gas (UP He), if low, change the gas
tank.

Change the output from "test" to "1", change the
range from "Bal" to "10".

Increase He to 50 psi.
Turn on H, to 30 psi.
Ignite the FID.

Turn on Air to 20 psi.
Increase He to 80 psi.

Turn FID Zero Suppression on, and switch detector
Output from "1" to "2".

Let the instrument warm up for 20 minutes.

Start the Maxima program of the Dynamic Solutions
system, and set up the automatic data acquisition
according to the manual Maxima 820.

Standard Calibration - Calibration standards are
commercial stock standard mixtures made from
certified gas company.

(a) Inject a standard sample through a sample
loop on the GC.

(b) Press "Run" on the GC to place the loop into
the carrier gas circuit.

(c) The <calibration standards are run in
replicate until +/- 2% maximum deviation is
obtained.

The sample is injected in the same manner as the
standard, steps 4.3.11l: a, b, and c.
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4.4 GC/NDIR Analysis of Samples

4.4.1

4.4.10

Turn on the instrument and allow the GC oven to
reach analysis temperature (approximately about
800 F).

Start Nitrogen flow.

Turn on the integrator: change the RANGE from
"Tune" to "1", set GAIN from "O" to "5".

When the GC oven reaches 800 F, turn the ZERO
tune all the way to the right, and then adjust
the SOURCE BALABCE until it reads between 35-40.

Adjust the ZERO tune until the display reads "2"
by turning it to the left.

Equilibrate the Tenax loop in the ice water bath.

Run a blank sample to check for carry-over prior
to running standard.

Standard Calibration - Calibration standards are
commercial stock standard from certified gas
company .

(a) Flush the sample loop with the pressurized
standard, then switch the injection valve to
inject the sample.

(b) Press "Start" on the integrator.

(c) When the C, has been eluted or their expected
retention time has passed, the carrier gas flow
direction is reversed, and the Tenax loop is
immersed in boiling water to desorb the remaining
hydrocarbons.

(d) The calibration standards are repeated until
+/- 5% maximum deviation is obtained.

Inject the sample in the same manner as the
standard, steps 4.4.8: a, b, and c :

Repeat the analysis of samples until +/-5%
maximum deviation 1is obtained. If any of the
hydrocarbons peaks are off scale, recalibrate the
GC using a new standard that is closer to the
concentration of the sample and then reanalyze
the sample.
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4.

5

Dilution

See 4.5 of the SOP titled TCA 25.2

4.

6

Orsat analysis of samples

See SOP titled 7.1

Calculations
5.1 Condensable Hydrocarbons
5.1.1 The intergrated area for the standard and the
sample are available directly from the chart
recorder.
§.1.2 Calculate the concentration in ppm of carbon
equivalent as follows:
Prank 520
C - Cst:d X Asmpl X Vves X 29 ‘9 X 460+T
smpl P
tank 520
Asea X Veank X 5575 X Zg0+7
where
Cmm= concentration of the sample in ppm,
Copg = concentration of the standard in ppm,
Awm= area of the sample,
A,y = area of the standard,
Vo= Volume of the sample tank in liter,
Ve = Volume of the collection vessel in liter,
P, .~ Pressure (absolute) of the tank in inches of
mercury,
T = room temperature in F.
5.2 Volatile hydrocarbons and gaseous components

5.2.1 The integrated area for the standard and the
sample are available directly from the chart
recorder.

5.2.2 Calculate the concentration in ppm of carbon
equivalent as follows:



TRUESDA!IL LABORATORIES, INC.

(Py+P,)
smplx_'——
(P,+P,)

Ascd

CorgxA
C 1=

smp

where:
p, = barometric pressure (net) in inches of
mercury,
P, = residual pressure of sample tank,
P, = final pressure of sample tank after N2

addition.

The following formula is used for the computation of the
emission rate in 1lb/hr carbon:

Cx121b/molexQ
3.79x108ft3/1b.mole

where:

C = total concentration of hydrocarbons

present in ppn,

Qg = flow rate in standard cubic feet per hour
(dry) .
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Scott Specialty Gases, Inc.
2500 TAJON BOULEVARD, SAN BERNARDING, CA 24T

{009y 887-257+—FAX (909 887-0549—
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION
Customer Assay Laboratory
PACIFIC ENVIRONMENT SER Scott Specialty Gases Purchase Order 0640-102
ATTN: STEVE HERNANDEZ 2600 Cajon Boulevard Scott Project # 25837.001
13100 BROOKS DRIVE San Bemnardino, CA 92411

BALDWIN PARK CA91706

ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4
Cylinder Number ~ ALMO027046 Certification Date  12-23-93  Acid Rain Exp.

- . Cylinder Pressure  2000PSIG Previous Certification Dates 05-20-93 General Exp. 12-23-95

VIR -0

. ANALYZED CYLINDER

Components Certified Concentration Anajvtical Uncertainty*

NITRIC OXIDE 43.83PPM +1% NIST Traceable

- ]'Bilahlce Gas: Nitrogen
NOX 44.17PPM

v ‘Amlytinaluncemimyisinclmiveofumdkmwnmmwhichnlem' ludes reft dard error & precision of the measurement processes.
REFERENCE STANDARD gl
Type :* Expiration Date Cylinder Number : Concentration o
N 09-94 ALMO033883 100.4PPM
gﬁ"“' . o > - f‘ B . . ) - i‘;‘};‘
STRUMENTATION : b
Instrument/Model/Serial # . Last Date Calibrated Analytical Principle -
TEQO 71 10AR-38644-258 ~ - - . 10-29-93 = - Chemi-Luminescent
£ eﬂ . o . . L « - N el
ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas _r=Correlation Coefficient) o
... Components Previous Certification Third Triad Analysis Calibration Curve =2
" NITRIC OXIDE Date:0520.93  Respouse Unita:mav Date:12-23.93  Response Units:mv Concentration=  Ax+B 5t
e d Zt= Ri= Ti= Z1= 0.00 R1= 970 TI=4138 A =1.0083945 %
R2= L 2= n= R2= 970 Z2= 0.00 T2=41.8 B=20.139473
Z3= = R3= Z3= 0.00 T3= 418 R3=970
Avg. Conc. of Cust CyL 43.83PPM Avg. Cone. of Cust CyL. 43.83PPM
Date: . Response Units: Date: Response Units: Concentration=
T o 21= R1= T= 1= R1= Ti= %
- R2= n= = R2= n= T2= *
‘ 73= T3= R3= 23= 3= R3=
LI Avg. Conc. of Cust CyL Avg. Conc. of Cust Cyl.
Date: Response Units: Date: Response Units: Concentration=
1= R1= T1= 21= R1= Ti=
) R2= 2= T2= R2= 2= ™=
$ 3= T3= R3= 23= T3= R3=
Avg. Conc. of Cust Cyl. Avg. Conc. of Cust Cyl. -
s SPECIAL NOTES: IF THIS PRODUCT IS USED FOR ACID RAIN COMPLIANCE, THE ACID RAIN DATE NOTED ABOVE APPLIES PER 40 CFTP. APPENDIX H. OTHERWISE THE
GENERAL EXPIRATION DATE APLLIES. 3 A L8

Analyst



Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 (909) 8872571  FAX: (909) 887-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer: Assay Laboratory
Pacific Environmental Services Scott Specialty Gases Purchase Order 0640-102
13100 Brooks Drive 2600 Cajon Boulevard Scott Project # 24700
Baldwin Park , CA 91706-0740 San Bemardino, CA 92411
ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

*T°T 7 Cylinder Number  ALM027851 Certification Date  03-17-93 Expiration Date  09-13-94

= Cylinder Pressure 1950 psig Previous Certification Dates NONE

T

277+ ANALYZED CYLINDER .
~ .77 Components Certified Concentration Analvtical Uncertainty*
= Nitric Oxide 22.51 ppm + 1 % NIST Traceable
A “)NE)X” 22.82 ppm
* ... Balance Gas: Nitrogen

R

‘Ah;lyﬁczlmnmamtyishclm-iveofusualhnwnmurmwhichailastincludumfmcestmdaxdmor&prccisionofﬂmmmsmcmcmprocm.

3:—'{;,::}
REFERENCE STANDARD

,;*Type’ Expiration Date Cylinder Number Concentration
SR’¥‘2629A 09-93 FF28519 19.3 ppm

Instrument/Model/Serial # - 7 Last Date Calibrated Analytical Principle
TECO/ 10AR / 14853150 - - - - 12093 Chemi-Luminescent

-
L4

ANALYZER READINGS (z-iemG.s R=Reference Gas T=Test Gas r=Correlation Coefficient)

. Components First Triad Analysis Second Triad Analysis Calibration Curve

. - Nitric Oxide Date: 03-01-93  Respoase Units: mv Date: 03-17-93  Response Units: mv Concentration=  Ax>+Bx+C
N Zi= 0.000 Ri= 7833 Ti= 9095 Zi= 0.000 Ri= 7712 Ti= 9020 A =0.000504296
VO e R2= 7830 Z2= 0000 T2= 9052 R2= 7724 Z2= 0000 T2= 9054 B =1.0489880
; Z3= 0.000 T3= 9094 R3= 7828 Z3= 0000 T3= 9050 R3= 7721 C =-0.292506
Avg. Conc. of Cust CyL 22.41 ppm Avg. Conc. of Cust Cyl. 22.60 ppm
- Date: Response Units: mv Date: Response Units: mv Concentration=
) 1= Ri= TI= Z1= Ri= T1=
. . ) R2= 2= 2= R2= = 2=
=L 3= T3= R3= 3= T3= R3=
S o Avg. Conc. of Cust Cyl Avg. Conc. of Cust Cyl.
. Date: Response Units: Date: Response Units: Concentration=
21= = Ti= Zl= R1= Ti=
R2= = = R2= 2= =
Z3= T3= R3= z3= 3= R3=
Avg. Conc. of Cust Cyl. Avg. Conc. of Cust Cyl.
’ Speciat Notes . ”
R
N 7 {

lyst floseph D& La Torre



Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 (909) 887-2571  FAX: (909) 887-0549

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

PACIFIC ENVIRONMENTAL SER. Scott Specialty Gases Purchase Order 0640-102

PO# 0640-102 2600 Cajon Boulevard Project # 27964.001

13100 BROOKS AVE San Bernardino, CA 92411

BALDWIN PARK, CA 91706

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

Cylinder Number ~ ALMO034155 Certification Date  10-06-93 GENERAL Date  10-06-95
+w  Cylinder Pressure 1900 psig ACID RAIN DATE

" ANALYZED CYLINDER |
Components Certified Concentration Analvtical Uncertainty”
NITRIC OXIDE 22.90 PPM £ 1 % NIST Traceable

» >_.~f_ Balance Gas: Nitrogen
. NOX 23.46 PPM
] *Analytical uncertainty is inclusive of usual known error sources shich at least includes refierence standard error & precision of the measurement processes.

AT .
i o

. REFERENCE STANDARD
© : ExpirationDate - - Cylinder Number Concentration
: 01-94 ALMO33911 © 24.97 ppm

N I TRV

Last Date Calibrated Analytical Principle
07-26-93 Chemi-Luminescent

- ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
Date: 09-29-93 Respoase Units: mv Date: 10-06-93 Respoase Units: mv Concentration= Ax+B
Z1= 0.00 Ri= 964 Ti= 885 Z1= 0.00 Ri= 964 Ti= 834 A=1.001
R2= 964 2= 0.00 T2= 88.5 R2= 964 2= 0.00 T2= 883 B =0.05283
Z3= 0.00 T3= 885 R3= 964 3= 0.00 T3= 883 R3= 964
Avg. Conc. of Cust Cyl. 22.91 ppm Avg. Conc. of Cust Cyl. 2288 ppm
Date: Response Units: mv Date: Response Units: mv Concentratior=
Z1= Ri= Ti= Zi= Ri= TI=
R2= D= 2= ) = 2= 2=
S e 23= = R3= D= T3= R3=
Cea Avg. Conc. of Cust CyL Avg. Cone. of Cust CYL
Date: Response Units:mv Date: Response Units: mv Concentration=
Zi= Ri1= TI= = Rl1= =
- R2= 2= T2= R2= 2= T2=
3= T3= R3= 23= T3= R3=
s e Avg. Conc. of Cust Cyb. Avg. Conc. of Cust CyL.

SPECIAL NOTES:IF THIS PRODUCT IS USED FOR ACID RAIN COMPLIANCE, .
THE ACID RAIN EXPIRATION DATE NOTED ABOVE APPLIES PER 40 CFT PART A-)
ANALYST- .

75, APPENDIX H. OTHERWISE THE GENERAL EXPIRATION DATE APPLIES.




Scott Specialty Gases, Inc.

Shipped 2600 CAJON EBLVD.
From: SAN BERMARDINO cCA 92411
Fhone: 909-887-2571 F

CERTIFICATE OF ANA

ax: 209-887-0549

LYSIS

FACIFIC EMVIRONMMEMTAL SER
FOH#H 0640-102
13100 ERROOKS DRIVE

BALDWIN FARK CA 91706

FROJECT #: 02—
FOHz 0640-102

286

ITEM #: 02024320

DATE:=z11/11/93

22-001

qAaL

CYLINDER #: ALMO3JIS757 ANALYTICAL ACC
FILL PRESSBURE: 2ZO000FSIG
EBLEND TYFE : CERTIFIED MASTER GAS

REQUESTED GAS

COMPONENT CONC_MOLES
CAREON DIOXIDE 11. FCT
CAREON MONOXIDE 50. FEM
OXYGEN 11. FCT

NITROGENM EAL

.

2000FSIG RINHZ 11-12-93

CRM167% 14.08%C02 ALMO01136
CRM1678 47 .2FFM AALS?70 CO
CRM2659 20.63% ALMO17585 0z

ANALYST =

URACY: +/-1XNIST

ANALYSIS
~(MOLES)
11.09 FCT
50.11  FFM
11.00 FCT
BAL

PLUMSTEADVILLE, PENNS/YLVANIA / TROY. MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA

SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD. MASSACHUSETTS / LONGMONT. COLORADO

BATON ROUGE. LOUISIANA



Scott Specialty Gases, Inc.

Shipped 2600 CAJON RLLVYD.

Froms SAM BERMARDIMO CA 92411
Fhones 909-887-25%71 Fax: 909-887-0549
CERTIFICATE 0OF ANALYSIS

FACIFIC ENVIROMMENMTAL SER
STEVE HERMANDEZ
133100 BROOKS DRIVE

BALDUWIN PARK

CaA 91706

FROJECT #: 0Z2-2789%8-001
FO#: 0640-102
ITEM #: 02024320 2aL.
DATE: 10/01/93

CYLINDER #:=

ALMOS 6879 ANALYTICAL ACC

FILL PRESSURE: 2000 FSIG

RLLEMD TYFE =

CARBON DIOXIDE
~ CARBONM MONMOXIDE

OXYGEN

NITROGENM

2000 PSIG BIN

CHRIML&679 alMioiz2a CO

ANALYST =

ACURLEND MASTER GAS
REQUESTED GAS

CONC_MOLES
18. FCT
75. FFr
19. FCT
BAL
TR ‘Ei
#2 10-08-93 CRM1675 ALMOO

URACY: +-1X

ANALYSIS
~(HMOLES)
18.00  FCT
75.00  FFM
19.00  FCT
BAL.

1136 COZ,

CRMZ2659 ALMOL7555 02

PLUMSTEADVILLE. PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT. CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADO

BATON ROUGE, LOUISIANA



Scott Specialty Gases, Inc.

Shipped 2800 CAJON BLVD.
From: SAN BERNARDINO CA 92411
Phone: 9509-887-2571 Fax: 909-887-0549

CERTIFICATE OF ANALYSIS

PACIFIC ENVIRONMENTAL PROJECT #: 02-28936-001
STEVE HERNANDEZ PO#: F028-000
C/0 FEDERAL EXPRESS ITEM #: 02022913 4AL
520 LAWERNCE EXPRESS WAY DATE:12/02/93
SUNNYVALE CA 94088

CYLINDER #: ALM010841 ANALYTICAL ACCURACY: +/-1%NIST

FILL PRESSURE: 2000 PSIG
BLEND TYPE : CERTIFIED MASTER GAS

REQURSTED GAS ANALYSIS
COMPONENT —CONC MOLES _(MOLES)
NITRIC OXIDE 10. PPM 10.36 PPM
NITROGEN - OXYGEN FREE BAL BAL
NOX _ 10.39 PPM
A ke
T %
Y ;‘T%
2000 PSIG BIN #1 12-01
~ GRAVIMETRIC MASTER GAS CERTIFIED TO HAVE BEEN BLENDED
AGAINST NIST CERTIFIED WEIGHT AND VERIFIED TO BE CORRECT BY
INDEPENDENT LABORATORY ANALYSIS.
ANALYST: 1/12?,5/2i;~=_¢>1{;
~

ld
PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA



EVER READY THERMOMETER CO., INC. PAGE 1 OF
481 PARK AVENUE SOUTH
NEW YORK, NY 18016

REPORT OF CALIBRATION

LIQUID-IN-GLASS-THERMOMETER

CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO 611-3FC S/N-2269
RANGE: -20 TO +1168 DEGREES C IN 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTIOM
READING (ITS-90) %

6.8 C 8.8 C
37.0 -8.1
S56.0 0.9

*% ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1998 (ITS-98) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/18/96.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
MATIONAL BUREAU OF STANDARDS (NBS).

FOR A DISCUSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MOMOGRAPH 150.

IF NO SIGN IS GIVEN OM THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOUW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76&6MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TD DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD

RESULT.

THE TABULATED CORRECTIONS AFPPLY PROVIDED THE ICE POINT READING IS
®.8 DEGREES C. IF THE ICE-POINT READING IS FOUND TO BE HIGHER (OR LOWER)
THAM STATED, ALL OTHER READINGS WILL BE HIGHER (OR LOWER) TO THE SAME

EXTENT.

TEST NUMBER: 148381

DATE: B8&/21/96

STANDARD SERIAL NO. 128239
NIST IDENTIFICATIONM NO. 86824

1
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METER BOX TEMPERATURE READOUT CALIBRATION

D,
CALIBRATED BY: ?4Z/tcf /éé?gz?/ou/

4
/s

DATE : 06-16-93
Inlet (°F) Outlet (°F) Thermometer (°F)
32 32 32 ( 0°C)
BOX 1A 77 76 77 ( 25°C)
212 211 212 (100°C)
32 32 32 ( 0 °C)
BOX 2A 76 76 77 ( 25°C)
213 213 212 (100°C)
28 27 32 0°C)
BOX 3A 75 75 77 ( 25°C)
213 213 212 (100°C)
NOTE :

Thermometer Standard Serial Number: 128239
Thermometer NIST I.D. Number: 88024

PACIFIC ENVIRONMENTAL SERVICES. INC.
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THERMOCOUPLE CALIBRATION
CALIBRATED BY: :;:&/uf 4?04;@/
DATE: 06-16-93
Thermocouple Thermometer
Thermocouple reading reading
number (°C) (°C)
0.0 0.0
TC-1 26.5 26.5
100.0 100.0
TC-2 OUT OF SERVICE
0.0 0.0
TC-3 27.5 26.5
99.0 100.0
TC-4 OUT OF SERVICE
0.0 0.0
TC-5 26.6 26.5
99.0 100.0
0.0 0.0
TC-6 26.5 26.0
100.0 100.0
0.0 0.0
TC-7 26.2 26.0
100.0 100.0
0.0 0.0
TC-8 26.3 26.0
100.0 100.0
0.0 0.0
TC-9 26.6 26.0
100.0 100.0

PACIFIC ENVIRONMENTAL SERVICES, INC.




TC-10

TC-11

TC-12

S-1A

S-16A

S-17A

26.
100.

o Wwo

26.
100.0

(@]

26.0
100.5

NOT AVAILABLE

NOT AVAILABLE

25.
99.

[eN Ne]

25.
99.

o o

25.
99.

(@3RN N e

25.
99.0

Vel

Thermometer Standard Serial Number: 128239
Thermometer NIST I.D. Number: 88024
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100.
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DIGITAL THERMOMETER CALIBRATION
CALIBRATTED BY: __ wfeif '4’&‘154}/‘./
DATE : 06-16-93
Digital Thermometer (°F) Thermometer (°C)
32.0 0.0 ( 32 °F)
Fisher 80.0 26.5 ( 80 °F)
210.0 99.0 (210 °F)
Digital Thermometer (°C) Thermometer (°C)
1.0 0.0
Omega 26.0 26.5
98.0 98.0
Digital Thermometer (°C) Thermometer (°C)
1.0 0.0
Fluke (T1) 27.5 26.5
99.0 98.0
Digital Thermometexr (°c) Thermometer (°C)
1.1 0.0
Fluke (T2) 27 .4 28.0
99.0 98.0

NOTE :
Thermometer Standard Serial Number:

Thermometer NIST I.D. 88024

128239

0

PACIFIC ENVIRONMENTAL SERVICES, INC.




DATE: 3-3/-93 OPERATOR Y. MHN M.lnm muN Lee lirorn—

e B I R
Mode/ S-190 \*\‘.uﬁv:ﬁa\l \u\N\&) Co.
DRY GAS METER IDENTIFICATION: 25507 WIM IDENTIFICATION: _AL- 30 /0/032 \D NQU\D ) ﬁﬁHH\u
BAROMETRIC PRESSURE (P,): 29. 55 in. Hg (] PACIFIC ENVIRONMENTAL SERVICES, INC.

\)\c\m D PL wen %\ﬁﬁo\o}% \&e.\Y\AM ﬁh\k\\\n‘ﬁwbv

APPROXIMATE WET TEST DRY GAS TEMPERATURES DRY GAS TIME FLOW RATE METER AVERAGE METER
FLOMW RATE METER METER VOLUME METER (9) (Q) METER COEFFICIENT
(Q) GAS VOLUME (Vgg) WET TEST DRY GAS METER PRESSURE min. cfm COEFFICIENT (Yy)

cfm (Vs) P METER (AP) (Ygg)
in H
*au Ammv INLET OUTLET AVERAGE 0
() () (T
°F °F °F
g, 000 28¢. 003 24 772./ I\.wm.
0.40 Al s.420 290, 028 74 - 27. 9 77 — 433 /3.0 | 0.407 Loog
o, 0o 290, 02 & T 772 4 -4 35
8| <392 295,927 74 — 77.4 77 | -u3s 120 | 0. 495 | [ 00§
©,000 215,578 v 22.¢ -~/ 35
c £.392 300,90 % 74 _ 77,4 77 -t 25 /3.0 0,405 /- 009 /.00%
0. 000 301 0S5 74 174 -2.3% :
0.60 Al 7. uyo 309,058 ¢4 — 77.4 17 - Z.35 /2.0 | 0,606 | 040
. 0.000 209, 1&7 7Y 279 ~2.35
PL= 2948 > B 2lqas 36,639 7y - 77. Y 77 - 2.38 /12,0 0,603 /. 009
O.060 376, @&9 74 TNY ~2,2%
c| Zyzs 324 /40 24 ~ 252 78 1 _Zize | /0 0. 60Y | 1oz /010
o.ovo 328, 724 TY 78.2 -32.65%5
0.80 Al /o0 722 335.9/2 74 — 75,2 78 |-zes /(R0 |o. 522 | 1.0/0
o, 000 235,977 72 — 5.2 ~32.65
py+ ¥ > 8] /0,130 344, 17y u« 25, 2 78 -2,65 /.0 |0.822 | 1.0/0
deo oo 246,271 v 75 2 ~3.64¢
C \anh.q .W.W\&.wmﬁ .N.* b Q%.N. 4% Iw.b.m: \QN.Q Q.%Nm \.QQW \~ Q\Q
0,000 357.93/ 7Y -— 78 2 -5 s
1.00 Al y0.256 36, Yo 2+ | 74 2 7% ~SUS /0.0 1008 /009
oc.000 269, 42 Ty _ 25. 2 WAy
Bl 0,238 379,598 74 75.2 7§ |.sic |/0.0 | /loo7 /.009
©.000 379,.185% Ty 7F. 2 -5t 5 —
q 10.225 390,237 2y = 18.2 8 -S.(5 10,0 [0S [,.609 [009
o, 000 39(.437 2 ~ 28, 2 —7. 10
1.20 4| ;022 402,75 5 24 25, Z 2 s 9.0 | 1203 /,.008
0. ouo 403,922 ¥ 28 2 ~7.1(0
Bl 1,132 $14.25§8 2y — 75,2 & -7 /0 2.0 l.204 /007
o.000 Hid, 306 Y 15 -~ 7.0
c| u, (o0 425,608 24 — ﬂm.u 725 | .70 9.0 |tzor /007 [, 007
Q=17.65V, P Yy = Vo x (T4+460) x Py
8 (T,+460) Vig (T,+460) (P,+_4P )

13.6



ORY GRS METER AND ORIFICE CALIERATION

[ —

—

(IR

—

ry Gas Meter Ng. 1957646 Meter Box No. A Beference Ory Gas Meter Mo, 73307 Rockwel!
= S s 99897 [alihratpd b s .
------mwwml Calibration Date --wm-mm.wg Calibrated b ,;mmwa\mekmw k\A““v /o
i I [ i { I H [ [ { I H i
odnitial T Fimal I I 1 I I Terperature ! I I I
Orifice [ Reference [ Reference | Reference | Initial [ Final [ Test | [ [ [ RBem [ Flw | [
Manometer | DBM [ DGM I mmm I 0&% I DG 1 DGt IReferencel Hox DGM I Box DGM [ Box DGN I Time I I
Setting | Reading [ Reading I Voluwe [ Reading I Reading I Volume I DGM I Inlet I Qutlet I Average I Min, I
H="W20 T V=ft3 1 V=ft3 I Vr=ft3 I V=03 I V=ft3 1 Vd=ft3 [ tr=F I tsF I tF I W I [
-----1 [ I I I I [ I I I I I
0.5 1 AL TILISY 0010 1 698,576 1 708743 1  {0.467 1 76 1 85 1 21 881 25.6 I
=== I [ I [ I I [ I I - I
O] TRLASTD O TBLTBRD 101321 7090831 R4 L 10,378 75 1 21 g2 1 g7 1 187 H
..... [ wmmefaee- i i I I [ [--- I I I
20 1 7822671 TR0 100231 7199491 730.205 1 10,260 ! 741 97 1 85 1 10031 1,968 !
fomme- I [ I I { [ I I R B B i i
0 1 792,980 1 807990 | 10,001 7309821 781,758 1 10,376 | 78 1 10 g7 1 ot I
I [~ i [ I I [ I I e S e D I




[ J e J s
a
MAGNEHELIC CALIBRATION CHECK
LOW MED HIGH
IT Mag Man Mag Man Mag Man
05-24-93
JWle (0-1") 0.10 0.10 0.47 0.47 0.390 .90
GF17 (0-0.5") 0.060 0.060 0.260 0.260 0.470 .485
CA59 (0-4") 0.50 0.50 1.70 1.70 3.50 .50
07-30-93
R15E (0-1") 0.12 0.12 0.49 0.49 0.82 .82
JWwie (0-1") 0.12 0.12 0.50 0.50 0.82 .82
GF17 (0-0.5") 0.065 0.060 0.260 0.260 0.430 .420
CA59 (0-4") 0.40 0.38 1.90 1.90 3.40 .40
11-26-93
R15E (0-1") 0.11 0.10 0.51 0.51 0.87 0.87
JWle (0-1") 0.10 0.10 0.51 0.51 0.89 0.89
GF17 (0-0.5") 0.050 0.045 0.250 0.250 0.430 0.440
CA59 (0-4") 0.51 0.49 2.02 2.00 3.65 3.65

Readings in " H,O

Reference: 0il Manometer - Dwyer #400-10
0-1" inclined, 1-10" vertical

PACIFIC ENVIRONMENTAL SERVICES, INC.
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I.II PRECISION INSTRUMENT REPAIR CO.

13414 WOODRUFF AVE., BELLFLOWER. CA. 30706
[ ]
PRECISION
INSTRUMENT 31¢  /925-6672
REPAIR
REPORT NO:

Certification Report
Of

Precision Balances and Scales

This is to certify that the balance calibrated is in

_3916

compliance to US GOVERNMENT MILITARY BOOKLET, MIL-STD-

456628 and that the standards used meet the compliance

of NIST (NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY)

PRODUCT ORIGINAL CONDITION: In working order.

"X CALIBRATED AT IN-USE LOCATION —_ CALIBRATED AT P.I.R. OFFICE.

0.
TEMPERATURE: 70 F  HUMIDITY: $°9 7, STANDARD USED:Class I S/N 5943

MANUFACTURER, MODEL, SERIAL NUMBER OF PRODUCT CALIBRATED

1 TORSION TORBAL EA-1 ANALYTICAL BALANCE, S/N 156636

Calibrated to: 100mg=100.0mg
Linearity: 0K
Maximum Load: OK

_ Repeteability: OK

COMPANY OR PRODUCT OWNER:

PACIFIC ENVIRONMENTAL SERVICES
13100 BROOKS, SUITE 100
BALDWIN PARK, CA. 91706
ATTN: SIYA

PO# 0% (-/10C

Date of Calibration_ 12-21-93 Technichian_Tom Benson_ _ Licensc

1-0903




HYDROCARBON CYLINDERS
VOLUME CALIBRATION

Cylinder # Full, 1lbs
101 31.33
102 32.65
103 31.60
104 31.65
108 31.42
106 32.62
107 31.14
108 32.45
109 31.22
110 31.15

Supplemental Set 07-29-92

111
112
113
114
115
116
117
118
119
120

31.42
32.44
32.44
31.50
32.45
31.55
31.35
32.62
31.40
31.50

08-20-90

Tare, 1lbs

4.45
5.83
4.69
4.68
4.47
5.82
4.50
5.98
4.69
4.68

4.86
5.86
5.96
4.48
5.90
4.45
4.71
6.04
4.73
4.78

Net, 1lbs

26.88
26.82
26.91
26.97
26.95
26.80
26.64
26.47
26.53
26.47

26.56
26.58
26.48
27.02
26.55
27.10
26.64
26.58
26.67
26.72

DUS
U'
0

Volume, L

12.22
12.19
- 12.23
12.26
12.25
12.18
12.11
12.03
12.06
12.03

12.07
12.08
12.03
12.28
12.06
12.31
12.10
12.08
12.12
12.14

Note: Cylinders were filled to the rim (not including fittings)
with water and weighed on a 125-1b capacity platform balance.

Water density at room temperature = 0.997 gm/cc or 0.0022 lbs/cc.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Pitot Tube Calibration Data Sheet
Calibrated by: /42%?4L,:2%&¢é;
Date: 12-30-93
Pitot Tube I.D. S-i714
i
Effective Length: 5
Pitot Tube Assembly Level ? EZ/&es [ No
Pitot Tube Openings Damaged ? O Yes E?/;o
If Yes, Explain
Q = —— °(<10°) a, = - °(<10°)
B, = & °(<10°) B, = o °(<10°)
Y = & ° 0= __ O ° A=_0.95¢4 -
Z = A sin y = - cm (in.) 0.32 cm (<% in.)
W= A sin § = £~ cm (in.) 0.08 cm (<!/: in.)
P, = 0 77 cm ‘iﬂ’

Py = é‘HF777 cm ‘!"

D, = D. 575 cm @

Comments:

Calibration Required ? O ves O No

PACIFIC ENVIRONMENTAL SERVICES. INC.




